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two sections, which are the same in each of the student manuals 
(volumes 1 to 19) , contain general information about APEX interaction 
simulation and a glossary of reference terms. The remaining sections 
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situations. In addition, motivation directed toward additional learn- 
ing results from participation in seeking solutions to the problems. 

2. The focus is provided for solving problems through an inter- 
disciplinary approach, where the interrelationship between "formal” 
areas of studv and application becomes evident. 




Students participating in APEX assume the roles of a number of decision 
city and county politicians* city and county planners, developers, 
industrialists, air pollution control officers, and concerned citizens. 
Realistic data are supplied for each role, and the students are required to 
make decisions that are then analyzed by the computer* Next, the results 
of the decisions are presented as new situational data representing a year 
of actual time. " Students participating in these programs — which place 

special emphasis on air pollution problems employ a wide range of 

^ knowledge in a variety of areas. Additional opportunities for 
growth are provided through seminars, lectures, texts, and working contact 
with recognized authorities in a number of professions. 

overall format of the simulation exercise, emphasis is 
placed upon specific areas through the use of special situations, for 
example, hearings on air pollution standards or legal actions brought 
against a particular Industry. 

Additionally, preparations are underway to introduce APEX as a 
graduate course at OAP's new Technical Center in the fall of 1971 for 
students from the Triangle Universities Consortium. In addition to its 
use at the University of Southern California, *PEX is now being conducted 
as a graduate course at the University of Illinois at Urbana and at 
Hsrvsrd University as part of an Environmental Education program for 
both graduate and undergraduate studies. 
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Section 1-1 



Introduction to - APEX 

APEX is one of, if not the most complex gaming-simulations of an urban 
area in use today. Although it was designed to supplement standard teach- 
ing methods, APEX is far more than an educational tool. It is a communi- 
cation channel of a new kind — capable of providing both the language 
and the forum for information transfer between persons and groups with 
different educational and cultural backgrounds as well as different 
prespectives on urban life. 

APEX is composed of two essential components (1) a computerized 
system made up of a series of well-integrated simulation models (2) linked 
to a "gamed" environment encompassing a series of interactive roles. The 
computerized system predicts the changes that occur in several sectors of 
urban life in response to the decisions made by participants in the 
"gamed" environment, decisions made by persons outside the "gamed" envir- 
onment (other actors whose behavior is simulated in the computer) , and 
external pressures on the city (also simulated in the computer) . 

The county of APEX is run year by year by a set of elite decision 
makers performing both the mundane and extraordinary functions of their 

office in the "gamed" environment. Each cycle or year is condensed in 
time to a three to eight hour session during which the decision makers 
formulate their yearly policy. The decisions that emerge out of the 
"competitive-cooperative" environment of the gaming-simulation are used 
as priming inputs to the computer simulation. The change in the status 
of the urban area is calculated by the computer and returned to the 
decision makers as the primary input to the next cycle of action. Includ- 
ed in the change picture generated by the computer are selected social 
Indicators measuring the magnitudes of change in assorted key areas and 
a newspaper serving as the focal point of local public opinion. 

The key decision makers acting in the gamed environment include 
politicians and planners from a central city and a county, an air pollution 
control officer from the county, and land developers and Industrialists 
from the private sector. The politicians are responsible for the admini- 
stration of their respective jurisdictions and for the formulation and 
implementation of various programs to upgrade the social status of their 
constituents. The planners serve as aides to the politicians and represent 
the major long range coordinating force in the community. The air pollu- 
tion control officer is charged with the task of cleaning and monitoring 
the air mass above APEX county. The land developers and industrialists 
have the responsibility of running their particular business concerns 
within the confines of the county. It is expected that each decision 
maker will find it to his advantage to coordinate and/or compete with 
other players in his efforts to promote his strategies. The APEX General 
Interaction Diagram included here (see page ) Indicates possible link- 
ages among players and between players and the simulation. 

In general, people have great difficulty understanding the dynamics 
of a complex system through traditional means. Gaming-simulation offers 
participants the opportunity to study, work with, and discuss the struc- 
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ture of such a system and to experiment with intervention strategies de- 
signed to change that structure. When used as a teaching device, the 
strength of a gaming-simulation such as APEX lies in the opportunity 
afforded participants for Involvemnt in the system. When compared with 
the passive observation of the system offered by traditional methods, 
this approach has had great success. 

In theory, complex gaming-simulation of the APEX variety is more 
than a training device or communications facilitator. If the models were 
more sophisticated the data base more accurate and more complete, a com- 
plex gaming-simulation would be a policy testing device for use by prac- 
ticing urban politicians, planners, APCO’s and administrators. Conditional 
predictions (predictions based on the particular policies and/or decisions 
submitted to the model) of the ramifications of various decisions can be 
generated through the use of a complex gaming-simulation — predictions 
that may forewarn the model user of unforeseen reactions to policy at 
several levels of the urban hierarchy ranging from that of the highest 
level. 

The gamed environment is similar to that found in a typical midwest- 
em industrialized town. (In fact, the prototype city is Lansing, Michigan). 
It has a population approaching 220,000 including several of minority 
groups sharing racial or ethnic ties. There is a relatively dense central 
city in the heart of the county, an adjacent suburb and two outlying 
townships. Most of the industry is located in the central city (as are 
the minority groups) . Major firms include a large auto plant and the state 
government offices. The suburb houses a major university. The townships 
are largely agricultural, although urbanizing settlements are dotting 
the landscapes. There is a major river running through the city serving 
as the primary drainage system for the county. The climate of APEX is 
temperate, with summer temperatures averaging a^out 70 degrees and winter 
temperatures averaging near 25 degrees. Prevailing winds are westerly, 
swinging to the southwest in summer and northwest in winter. 

For the purposes of the gaming exercise, APEX county is divided into 
29 analysis areas (see the attached map. Section 9). Population, employ- 
ment and land use will be allocated to the areas and are categorized by 
types established especially for APEX. These types are described in the 
glossary included in this manual (Section 2) a glossary designed to aid 
participants in learning the terminology of urban and environmental 
management as well as that of the gaming exercise. 



FOR ADDITIONAL INFORMATION: 

Address inquiries to Chief, Institute for Air Pollution Training 

Environmental Protection Agency 

Research Triangle Park, North Carolina 27711 
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Section 2-1 



GLOSSARY AND REFERENCE TERMS 



ABATEMENT 



Abatement is the reduction of pollutant emissions from a source or 
sources. 

AIR POLLUTION 



Air pollution is the presence in the outdoor air of substances which, 
when present in sufficient quantity or over a period of time, can 
cause an undesirable effect upon man, property, or the environment. 

AIR POLLUTION REGULATIONS 

Air pollution regulations are legal constraints on pollutant emissions, 
production processes, or control systems. State regulations and County 

regulations are enforceable by legal sanctions, while recommendations 
are not. 

AIR QUALITY 

Air quality refers to the pollution concentration characteristics of 
the atmosphere or ambient air in a given area, it is usually stated 
in terms of the levels of concentration of specific pollutants, in 
parts of pollutant per million parts of air. (See CONCENTRATION . ) 

Air Quality Goals are expressions of desirable maximum pollutant 
concentrations to be achieved through a pollution control program. 

Air Quality Standards are quantitatively-specified maximum levels of 
pollutant concentrations or dosages, as more precise statements of 
air quality goals. 

ALERT STAGES 



Stages refer to critical levels of concentration or dosage 
signalling potential disastrous pollution effects and tequiring emergency 
abatement and control measures. 

ANALYSIS AREA (A. A.) 

Analysis areas are used as the primary areal reference units for the 
data and issues throughout the game. The County is divided into a number 
of analysis areas,- each of which is the approximate size of several 
census tracts. The analysis areas included in the five jurisdictions 
are as follows: 
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Jurisdiction 1 — Central City: Ward 1 * AA 1 through AA 4 

Ward 2 = AA 5 through AA 8 

Ward 3 * AA 9 through AA 13 

Jurisdiction 2 — Suburb: AA 17 through AA 19 

Jurisdiction 3 — Township 1: AA 23 through AA 28 

Jurisdiction 4 — Township 2: AA's 14-16, 20-22, 29 

Jurisdiction 5 — County: AA’s 1-29 

(See APEX Analysis Area map ) 

ANNUAL WAGE 



This is the annual cost to the Industrialist of one worker and is an 
average of the various rates of pay applicable to the different types 
of workers in the firm. The applicable average wage rate for each 
firm is reported in the Industrialist *s output each cycle under cost 
factors. 

ASSESSED VALUE 



Assessed value is the value assigned to real estate property for purposes 
of assessing taxes owed to each of the Jurisdictions, County and school 
districts. Governments are required by law to maintain an assessed 
value of 50% of market value for property in their jurisdiction, although 
this requirement is often not met. (E.g. if a residential property is 
valued on the market at $20,000, its assessed value is $10,000.) 

(See STATE EQUALIZED VALUE .) 

BOARD OF DIRECTORS 



Each Industrialist acts as a Plant Manager and is responsible to the 
Board of Directors of his plant for his decisions and actions. The 
Board has the ultimate decision-making power in Plant affairs and may 
approve, amend or reject the Manager's fiscal policy proposal. The 
Board also sets the amount of dividends to be paid to the stockholders. 

BONDING 



Bonding is the process of Incurring public debt to finance some capital 
improvement project. It is a device used to extend the incidence of 
costs over a long period of time, rather than have costs met out of 
current revenues while the project is under construction. Politicians 
may issue two kinds of bonds, general obligation bonds and revenue bonds. 
These differ in three respects: (1) the need for voter concurrence, 

(2) how they are paid off, and (3) the kinds of projects for which they 
are appropriate. Before Politicians may float general obligation bonds 
to finance projects, voters must approve this action in a referendum. 
There is a State-imposed limit on the Indebtedness that a jurisdiction 
may incur through general obligation bonds. The amount of additional 
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lnd »« t f?T S that can be sou 8ht is indicated in the Politician's 
output as '$ Limit on Next Bond Sought". s 

bonds O BT REIIRP1ENT for the procea ® °t financing general obligation 

for e n^M 0 "? S 316 " 0t SUbt "“ ted to a referendum and are appropriate only 
for particuiar projects. (Projects for which they may be used are no^erf 

in the Project List.) They are paid off through fees coUected for 
the service provided by the facility, rather than by taxes 

CAPITAL PLANT INDEX (C.P.I.^ 

plant index is a ratio of the present dollar value of 
public capital facilities (sewers, water lines, streets parts and 

«flects“the S l PU S\ iC h0l f ngS) t0 Population equivalent. . Thls nuraber 
clients ana , P ° facilities by residents, employees and 

ts i a " d thus 1® considered as an indication of the relative 

calcJlafed °, Chese facilities. Present dollar value is 

facilities plus new LciHties aSi (FafiUti eCl d ted ° f eXisCln 8 

original value per year:) facilities depreciate at about 5X of 

(See POPULATION EQUIVALENT .) 

CASH CARRYOVER 

This is the cash reserve which an Industrialist or Developer carries 

those for capital^! 16 ^^ “ aking a11 his expenditures , including 

rte plfyer is free ^ » < rapresents a ®-T a£ uncomaited funds, which 
c p .layer is free to use in the next cycle. 

CASH TRANSFER 

wheTtHr^'^ ^ US u d f ° r 103118 ° r glfts of cash between players 
exoend-fr eaB ° n for bhe exc h*nge is unspecified. Revenues made, or 
xp nditures incurred, through an exchange of cash between either the 

° r Developer * recorded rt th^ budget 

used to f h ° utput ' When applicable, cash transfers are also 
used to cover the cost of television time and newspaper articles. 

COMBUSTION 

Combustion is the process of burning fuel or wastes. 

CONCENTRATION 



Concentration is the ratio of pollutants to effluent eases or amh^nf- 

or r micr a8Ured l0 Pa “ S P6r “ llll0n (ppm) as a volume to volume^rto 
ratIo Da r r„n e m CUbiC <UG/cubic -»*) as a weight to X 

day and n^ber concantratlon per quarter, concentration on worst 
by^the APCO thronoh^h above f s P ecl fied concentration can be obtained 
station^ ’ Ugh the insta H a£ ion and operation of monitoring 



CONTAMINANT See POLLUTANT 
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CONTROL EFFICIENCY 



Control efficiency refers to the ratio of the amount of a pollutant 

removed from effluent gases by a control device to the total amount 
of pollutant without control. 

CONTROL SYSTEM 



Control system refers to equipment and/or procedures intended to 
reduce the amount of a pollutant, or pollutants, in effluent gases. 
Each gamed industrial firm has a limited set of control system options 
for each production or combustion process. 

DEBT RETIREMENT (Debt Service) 

Debt retirement, or debt service, is a term used to describe the 
process of paying off long-term general obligation bonds sold by 
public agencies. Debt retirement is a budget category of the 
Politician which includes expenditures for both principal and 
interest on general obligation bonds. Financing of these 

expenditures may be with either normal millage or debt retirement 
millage. 

DEMOLITION COSTS (Clearance Costs) 

A demolition cost of 5% of the assessed value of developed property 
must be paid when developed land is re zoned. 

DENSITY 



In residential areas, density is the term used to express the number 
of dwelling units per acre of land. In APEX a different density is 
associated with each of the five residential development types, 

with the lowest density found in land use category R-l and the highest 
in category M-2. 

The table on the following page expresses housing density in housing 
units per acre, and in acres per housing unit. 

DEPRECIATION ALLOWANCE 

Each cycle, the total value of capital facilities, (building and 
equipment) depreciate. A tax credit of 5% of the capital value facilities 
is allowed the industrialist to compensate for this depreciation. The 
amount is deducted before Federal and State income taxes are paid. 

The industrialist may claim any part of his maximum allowance; any 
portion of the allowance not taken will accumulate. The maximum deprec- 
iation allowance is listed under cost factors in the industrialist’s 
output. 
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DEVELOPMENT TYPES AND COSTS 

A. Residential 



In APEX there are various levels of cost and density associate .1 with 
different qualities and sizes of housing which may be built by 
Developers. These costs are for structures » exclusive of land and 
site improvements. 



Single Family 

Three different development-cost levels are applicable to APEX single- 
family housing units, ranging from the highest construction cost of 
$40,000 (designated as R-l) to the lowest cost housing, built at $15,000 
per unit (designated as R-3). Any one of these types may be built on 
land which, when vacant, is zoned R. 



Multiple Family 

Units of two different cost levels, M-l and M-2, are available for 
construction of multi-family housing in APEX. The highest cost per 
unit, for M-l, is $30,000 and the lowest, for M-2, is $12,000. Either 
of these types may be constructed on vacant land zoned M. 



Residential Development Costs per Unit 











R-l 


R-2 


R-3 


M-l M-2 


$40,000 


$22, 


$15,000 


$30,000 $12,000 



B. Commercial 



Two types of commercial land use are allowable in APEX. These relate 
to local neighborhood shopping facilities and to regionally-oriented 
commercial and service facilities. Both may be built only on zoning 
category C land. Each is developed on a cost-per-acre basis, as 
follows ; 

Commercial Development Costs by Type 



CL 


CR 


$100,000 


$125,000 



C. Industrial 



Endogenous industrial development permitted Developers in APEX is on 
a per-acre basis, the cost being $100,000 per acre . Zoning category 
I land may be developed into this land use. 




/* « 



( s ee ZONING CATEGORY.) 
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DOSAGE 



The specified time duration of an air pollutant* s critical 
concentration level in a particular location, or for a particular 
person, material, etc., is known as dosage. 

EFFLUENT 



Effluents are the total gaseous emissions from production and 
combustion processes and activities, including air pollutants and 
non-noxious material. 

ELITE OPINION POLL (E.O.P.) 

The Elite Opinion Poll calls for a vote of all game players on 
certain major policy issues in the community. These issues appear 
as headlines in the M. E.T.R.O.— APEX News, which ask for either a 
deciding or advisory vote. The results of the Poll affect public 
officials' chances of re-election, as well as the probabilities 
of passage of general referenda and specific bond issue and special 
millage requests. 

EMISSIONS 



Emissions are pollutants in effluent or exhaust gases which are 
released into the air. 

EMISSION FACTORS 



Emission factors are estimates which can be used to approximate 
the rate of emissions of specific pollutants from generalized 
sources . 

EMISSION MEASUREMENT 



Air pollution emissions are measured in pounds per hour for particulates, 
sulfur dioxide (SO-) , carbon monoxide (CO) , nitrogen oxides (NO ) , 
and hydrocarbons (HC); in Ringelmann number for smoke; and in x 
Stinkelmann number for odor. The emissions measured are of specific 
pollutants from specific sources. 

EMISSION RATE 



Emission rate refers to the amount of pollutant emitted per unit of 
time. Maximum allowable emissions will be specified in pounds per 
hour if they refer to emission rates. 

EMISSIONS SOURCE 

An emission source is the origin of some specific air pollutants. In 
the game there are several gamed point C irces, about thirty non-gamed 
point sources, plus- motor vehicles and space heating as line and area 
sources, respectively. 





EXOFIRM (EXOGENOUS FIRM ) 
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An Exofirm is an Industry or bureaucratic firm that depends primarily 
upon markets outside the local area for its growth and vitality. 

These firms are usually classified as Exofirms on the basis of their 
being net importers of dollars and net exporters of products or services 
to these outside markets. Jobs created Exofirm growth spur 
additional growth of households and jobs oriented to the local market. 
(Exofirms are also often referred to as basic firms). 

In APEX, Exofirms locate in zoning categories I and 0. 

Periodically, the newspaper will note the opportunity for Developers to 
invest, in a speculative way, in the entry of new Exofirms into the 
metropolitan area, with a variable probability of success attached to 
such investments. Occasionally, these Exofirms require rezoning of 
land and/or installation of special capital Improvements. Requirements 
for such special public action and requests for private investment will 
be noted in the newspaper announcement of the firm' s interest in 
locating in the area. 

FUEL RATE 



The amount of fuel consumed by each industry per unit of time is specified 
in tons /hours for coal. In barrels (bbl)/hour for oil, in thousand 
cubic feet (MCF)/hour for natural gas, and in megawatts (MW) for 
electricity. 

FUEL TYPE 



The fuel type possibilities Include: low-grade coal (Lo-Coal) , high-grade 

coal (Hi-Coal) , low-grade oil (Lo-Oil) , high-grade oil (Hi-Oil) , natural 
gas, and electricity. The fuel option for each plant is listed in the 
Industrialist's output. The fuel grade refers inversely to the air pol- 
lution potential of the burning fuel, l.e ., Lo-Grade has high pollution 
potential, and Hi-Grade fuels have low pollution potential. 

HOUSEHOLD TYPES 



The five household types used in APEX are characterizations of 
families belonging to fairly homogeneous socio-economic groups. 

These characterizations reflect life style, political involvement 
and voting habits, general consumption behavior and preference for 
public goods. There is substantial overlap of income levels for 
all status groupings; hence income, alone, is a weak Indicator for 
characterizing households. 

Household Type 1 — is upper class and upper-middle class combined. 
Occupations of the heads of households are : professionals , technical 

workers, managers, officials, and proprietors. One-half of the family 
income levels are in excess of $15,000 and the other half are in the 
$10, 000- $15, 000 range. Value of housing is in excess of $20,000, and 
if they rent, rentals are over $150 per month. This is the group which 
is most concentrated in residential location. Education of the head 
of the household is at least college graduate, often with post-graduate 
study. Pressure group membership for this household type is found in 
the Chamber of Commerce and Good Government League. 
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ERIC 



Household Type II — is the typical middle-c]ass household in which 
the head ' j- occupation is clerical, sales, or kindred types. Income 
of the family is primarily in the $7,000-$10,000 range. Education of 
the head of the household is some college or at least high school 
graduation. Housing value is primarily in the $1 5, 000-$25, 000 range, 
and gross rentals would usually be from $100 to $149 per month, though 
they may be somewhat lower. Pressure group affiliations for this 
type are with the Good Government League on the one hand, and with the 
ultra-con ervatives on the other. 



H ouse ho ld Type III — the most numerous and widely-distributed of the 
five types is charac ter ized by a mixed membership of very low im ctm. 
white collar workers, skilled craftsmen, and foremen, though the lat- 
ter two predominate. In the outlying areas, farmers fall into this 
category. Family income is primarily in the $5, 000-$9,000 range. 

The head of household’s education is typically high school graduation. 
Housing value is usually in the $12 ,000-$20, 000 range and rentals 
are from $80-3125 per month. Members of this group are apt to belong 
to the unions a.-.c/or the ultra-conservative pressure group. 

HousehoW Type IV — is composed of semi-skilled workers, industry 
operatives and non-household service workers, such as waiters, barbers 
and parking-lot attendants. Family income is in the lower portion of 
the $4,000-$7 ,000 range. Housing values range from $10,000 to $14,000 
with gross rentals being $70 to $90 per month. Education of the head 
of the household is usually 9 to 11 years. Pressure group membership 
for this household type is found in the unions and among the civil 
rights groups. 



Household xype — is the lowest stratum of society, and heads of 
households are ?«borers or household service workers. The vast 
majority of the area’s unemployed are of this type and roughly half 
of all members are elderly and retired. Family income is less than 
$5,009 annually and the value of housing is less than $10,000, with 
rentals primarily $50-$75 per month. Heads of households have usually 
not been educated beyond the eighth grade. Membership in pressure 
groups is found in the unions and civil rights groups. 



Political involvement of the five household types declines from type 
I (the highest) to type V, the latter being generally apathetic. 
Likewise, concern with government operation and provision of public 
services is highest in type I households and declines steadily 
through typo V families. 

The five household tvpes will tend to demand housing of the five 
residential development types according to the following percentages : 



Household 

Household 

Household 

Household 

Household 



type I — 50% will choose R-l; 30%, R-2, and 20%, M-l. 
type II — 20% will choose housing in each of the five 
development types. 

type III — 10% prefer R-l; 30% prefer R-2; 20% choose 
R-3; 25% take M-l, and 15%, M-2. 
type IV — 20% will choose R-2; 40%, R-3; 10%, M-l, 
and 30%, M-2. 

tvpe V — 40% will be in R-3; 60% in M-2. 




IMPROVEMENT COSTS 



Improvement costs are fees to prepare raw land for development, 
including subdivision costs, sewer and water connections, drainage 
and engineering. Developers are required to pay improvement costs 
on all land on which they build structures. For residential property, 
improvement costs are on a per unit basis as follows: 



R-l 


R-2 


R-3 


M-l 


M-2 


$1,000 


$800 


$700 


$600 


$400 



For commercial and local industrial land uses, improvement costs are 
on a per acre basis; for each the fee is $5,000 per acre. 

These fees are automatically applied to all land on which the 
Developer builds. 

INTEREST RATE 



The cost of borrowing money will vary for 
Developers according to both their credit 
of the loan, i.e. » how many years will bf 
Applicable interest rates are as follows: 



the Industrialists and 
rating and the length 
taken to repay it. 



Years to Repay 


Credit Rating 
A-l A- 2 A-3 


1-2 


41 


6% 


8% 


3-5 


6% 


8% 


12% 


6-10 


8% 


12% 


16% 


11-20 


12% 


16% 


20% 



The cost of borrowing money for governmental agencies — the interest 
rate on bonds •• * will vary according to the credit rating of the 
jurisdiction, and will differ between general obligation and revenue 
bonds. Since revenue bonds are not backed by governmental taxing 
power they are riskier and therefore carry higher interest rates than 
general obligation bonds. As a jurisdiction's credit rating falls 
from A-l to A-3, the interest rate on general obligation bonds will 
increase from A. 5% to 6%. 



ISSUE 



Issue is used to refer to a problem situation presented to players 
in the APEX News. Following each issue are two to four alternatives 
from which one must be selected. (Sea ELITE OPINION POLL.) 
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JURISDICTION 



Jurisdiction refers to one of the political units in APEX. 
Abbreviations used in the game are: 

CC - Central City (Jurisdiction 1) 

S - Suburb (Jurisdiction 2) 

UT 1 - Township 1 (Jurisdiction 3 or Western Township) 

UT 2 - Township 2 (Jurisdiction 4 or Eastern Township) 

Co - County (Jurisdiction 5) 

(See ANALYSIS AREA. ) 

LAND USE 



Land use refers to the types of structures built upon particular 
pieces of land. 

(See DEVELOPMENT TYPE and ZONING CATEGORY . ) 

MAXIMUM PRODUCTION CAPACITY 



This is the maximum number of units which can be produced by a g am ed 
industry in a cycle , given the plant and equipment in existence 
during that cycle. Maximum capacity may be Increased by making 
capital expenditures for building and equipment. New productive 
capacity becomes available only in the cycle following that in which 
money is budgeted for plant expansion. 

MILLAGE 



Millage is the tax rate, in mills, which is applied to State equalized 
property value to generate property tax revenue. One mill is equal to 
a $1 charge on each $1000 of value, or one tenth of one percent of the 
State equalized value. There are three types of millage: 

A * Normal Operating Millage is determined by local Politicians and 
is applied to standard operating costs of government by State 
and local law — the local limit can never be higher than the 
limit set by the State. 

B * Special Millage. which is not subject to State and local limits, 

can be used for financing special programs. It must be voted on 
in a referendum. 

Debt Retirement Millage is not subject to the state and local 
limits but it can be used for retiring capital project bonds. 
This millage requires a favorable vote in a referendum. 

Total millage is the sum of operating millage, any special millages and 
the debt retirement millages which may be in effect during the year. 
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monitoring station 

tr°^ t0ring Sta “° n 18 a plece of equipment placed at a given location 
for measurement of air quality. An air quality monitoring station oJ 

one of five types may be installed and operated in any analysis area 
The pollutants measured by each type of monitoring station are: 



Type 1 
Type 2 
Type 3 
Type 4 
Type 5 

PARTICULATES 



Particulates 
Particulates and SO 2 
Particulates, S02, and CO 
Particulates, SO 2 , CO, and NO* 

Particulates, S0 2 , CO, NO*, and Hydrocarbons 



o 

ERIC 



! n ar “ CUl f eS are solid particle air pollutants, which may be susn-nded 

*2. particles , 

PLANT INSPECTION 

lnspecti ° n ls 80 "oo-site" examination of production and 
pollution control equipment, processes and procedures. Plant 

on S ?he tZ H ered by the " C ° WlU provida ^ wlth inf option 
ratesr control™ procea8ea ' produc “on capacity; fuel and process 
J ystems: smokfi cod e (Kingelmann number); and odor 
code (Stinkelmann number) for each process of a specific gLed or 
non-gamed emission source. F gaoea or 

PLANT MANAGER 

(Se ttES OF DIKECTftBS °l IndU8trlallSt 18 actIng aa a p lant Manager. 
POPULATION EQUTVAT.fmt 

(b) e^loyees n and U clients of ? “ans of converting (a) residents, and 

? -“ a «d rsuT^blic 1 capita^facilities 
area (analysis a^a o“ ° f a " 

P.E. -[Total households]-^. 8 * all employees of commerce and Industry] 

For use of population equivalents in APEX, see CAPITAL PLANT Tunrv 
PRESSURE GROUP 

^wL a polL 1 rissues U and 8 can P i “ pre9ented ln APQt “hich take stands on 

adrs’ : : E 5 

for referenda and 1 ? *1 ** S reater v 111 be the voter turnout 

from members of two or more'ho^ehjrr' 1 " S « UP derlves lts constituency 

o or more household types. (See HOUSEHOLD TYPES ) 



PS 
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1 . 



B“ n ^« t t 0 G ”Xist s f in ?hfma^ru1"of C i Lu JV 11 " U ^ ral 

lower social strata T!ip=a ^ f their followers cone fron 

Americans. The orientation of the represe J lt both Negroes and Mexican* 
they consider br^d-b^tter issued f° Ward wbat 

Uve^mir^r^ilifhtT ^ the ’ nel * hb0 “ in' which “hey 
cases, but their influence is mode?ate? n<1 ^ b<! aCtlVe in Sp “ elfic 

primarily I of professional neoDle^P'” 1 ' 1817 middle ~ class > composed 

This group is P interested if f Pl ?a 3 HeaVy percenCa 8 e of them women. 

exert moderate influence a ^ range ° f issues ’ in wl >ich thev 

efficiency Pnd towartf’ ? ls ° rlented toward governmental 
cxency and toward community growth and image. 

community, this group is likely to takePo posit^? PUt ““ buSiness 

sonePivergencyPetweePPaf tP ' OCa11 ^ than "ationally and exhibit 
former being more consePPive P 3 *"? lnduStrial unions, the 

on a range of issues somewhat less broadPh "ff* mod ® rate lnflue nce 
the Good Government League The rP d 1 boSe of interest to 
especially apparent in rtf' , conservatism of the unions is 

to public spending for s£ifTPl““ ° f ° f ltS cons tituency 

TFPPofrff^iff IffalrP ”Plrt Sh P fr °” Pe ° Ple “ h ° are lsola ted 

the education level ff mLP'is lPfPrH^r 5 h3Ve aVera 8 e incomes. 
These groups become involved in oublic ff ChS co " muni ty average. 

.H.SwtTnXrxK;,":*" 



PROCESS RATE 




Process rate refers to the amount of material c 

per unit time. The measure irfpefififd P rf„ Pr ° CeSS f d by “ industrialist 
minute, hour, etc. P tled in tons » pounds, barrels, per 

PRODUCTION LEVF.T. 



is the number of units of^ i a^roducrhis d plLrwill UStr ^ 6aCh cycle * A 

The Industrialist is free to set his nrJ? ^ 111 produce ln tha t cycle. 

long as the figure he sets does not JcceeThirmf ' leV J 1 he chooses - as 

is maximum production capacity. 

PRODUCTION PROCESS 

A production process is a definable part of the overall production system 

;; 9 



It 
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a River, firm. Each gamed industrial firm may have up to eieht production 
processes, while each non-gamed industrial firm is assumed to have only 
one process. 



QUASI -PUBLIC LAND 



This is land owned by tax-exempt organizations such as churches and 
fraternal organizations. Such land includes church buildings and 
schools, cemeteries and such miscellaneous buildings as Elks lodges. 

REFERENDUM 

A referendum is a vote of the (simulated) population of a jurisdiction 
on some issue presented to the people by the Politician. Most usually 
referenda are called to approve (or reject) a general obligation bond' 
issue or a request for special millage, although they may be called to 
approve some legislative matter, such as open housing. 

REZONING APPLICATION FEE 

The rezoning application fee is a charge of $100, which is assessed for 
each rezoning request submitted by a Developer or Industrialist. It is 
included in that player*s financial statement for the next cycle. 

RINGELMANN NUMBER 



The Ringelmann Number is a code for measuring the blackness of smoke plumes 
and is equivalent to the opacity. Ringelmann Numbers and opacities are 
used for specifying allowable smoke emissions (Ringelmann for black and 
opacity for other colors). #0 = zero opacity, #1 = 20%, #2 • 40%, #3 = 

60%, #4 = 80%, #5 ® 100%. In APEX, all smoke readings are reported as 
Ringelmann Numbers. 

3 TATE EQUALIZED VALUE 



State equalization is a process designed to even out differences in 
assessment practices among political jurisdictions. The state 
equalization factor applied to each jurisdiction's assessed value 
will thus be different. The state equalized value for a jurisdiction, 
reached by applying the factor to local assessed value , is the base 
on which millage is levied to generate property tax revenues. 

STINKELMANN NUMBER 

The Stinkelmann Number is a code (developed in APEX) for measuring 
odor emissions, and for specifying maximum allowable odor emissions. 
Numbers range from 0-5, covering least to worst odor levels, respectively. 

TAX RATE 







See MILLAGE. 
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UNIT COSTS 



The costs to the Industrialist of operating his plant are calculated, 
for each production component, except labor, on the basis of the amount 
and cost of each component required to produce one unit of the product. 
These unit costs apply to fuel, administrative overhead, inventory, and 
raw materials. 



Fuel Cost applies to the furl required to produce each Industrialist’s 
product and will be different for each fuel type. 

General Administrative Costs include all overhead expenditures, 
other than salaries, involved in production. 

Inventory Carrying Costs must be paid to store product inventory 
from one cycle to the next. This cost excludes property taxes on 
inventory. 

Materials Costs include all raw materials required to produce the 
product, except fuel. 

The unit co.>cs for each of these components which are applicable for 
a particular Industrialist for the next year are included in that 
player’s output. 



UNIT SALES PRICE 



This is the price, which an Industrialist sets each cycle, at which 
he will sell a unit of his product. Each Industrialist has complete 
control over price, although the number of units he actually sells 
will be dependent on the relationship of his price to supply-demand 
conditions in the general market, and to the current average industry- 
wide price (reported for the last three years in the Industrialist’s 
output). 



ZONING CATEGORY 





Zoning categories apply only to vacant land for APEX. Each of the six 
zoning categories may be developed into one or more types of land use: 
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ZONING CATEGORY 



Zoning categories apply only to vacant land for APEX. Each of the six 
zoning categories may be developed into one or more types of land use: 





FROM 


TO 


Zoning Category 


Developed Land Use Type(s) 


(1) 


R - Single-family residential 


(1) R-l (low density, high cost) 

(2) R-2 (medium density, medium cost) 

(3) R-3 (high density, low cost) 


(2) 


M - Multiple-family residential (4) M-l (low density, low cost) 

(5) M-2 (medium density, low cost) 


(3) 


C - Commercial 


(6) CL (Commercial-Local) 

(7) CR (Commercial-Regional) 


(4) 


I - Industrial 


(8) I (endogenous industry) 

(9) I (exogenous industry) 


(5) 


0 - Bureaucratic 


(10) 0 (exogenous bureaucratic) 


(6) 


A - Agricultural 


(11) A (active farming) 







SECTION 3. AIR POLLUTION CONTROL OFFICER ROLE DESCRIPTION 



The Air Pollution Control Officer (APCO) role in APEX is representative 
of the functions of the County Air Pollution Control Department in the 
"real world." The APCO is concerned with preventing or reducing harmful 
effects of air pollution by maintaining or improving air quality through 
eliminating or reducing emissions of key pollutants into the atmosphere. 

A major part of his success is based on his ability to develop and pursue 
his strategies through a judicious balance of relevant information, elec- 
tive negotiat ion and persuasion, and carefully-designed and admin! sf e ■] 
regulation, riff must be able to persuade other players in APEX of the 
soundness of his strategies and proposals. His efforts depend upon the 
County Politicians, who must approve his budget and regulation proposals, 
and the Industrialists, both gamed and simulated, who must act to reduce 
actual emissions. 

like other players in the game, the APCO receives computer output at 
the beginning of each cycle of play. This output records the decisions 
made by the APCO in the previous cycle, as well as those made by the 
County Politicians in approving his budget and regulation proposals. The 
output, also includes information which may guide the APCO’s decisions in 
the next cycle. 

In APEX the County is responsible for air pollution control through- 
out the Central City, the Suburb, and the two Townships. The Air Pollution 
Control Office has already been established under State enabling legisla- 
tion, with specified authority and powers to carry out the air pollution 
control program. (X typical State law appears in the Legal Reference 
Manual; this manual should be consulted when questions of a legal nature 
arise. ) 

The APCO makes a budget request to the County Politicians each cycle, 
requesting funds which he can spend during the year. He can also initiate 
a proposal for Federal funds, on a three-to-one matching basis, which will 
be considered by the County Politicians, then approved or rejected by the 
Federal agency (Game Operator) , 

In addition to his annual budget preparation, the APCO, like all 
other players, must vote in the Elite Opinion Poll for his jurisdiction — 
the County, This includes issues raised in the newspaper for which a vote 
is requested as well as requests by the County Politicians for bond issues 
and/or special millage. 

The APCO will be seeking to determine the nature and extent of air 
pollution problems and to build support for and compliance with an effec- 
tive control program. He may discover that effective air pollution con- 
trol depends as much or more on negotiation and persuasion as on the 
strict enforcement of regulations. The APCO can only improve air quality 
levels by seeking to get various sources to reduce their emissions. He 
will find some sources are represented by gamed Industrialists, with whom 
he can deal directly, and other industrial sources represented Ly the 
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computer. Also simulated are the more dispersed emission? of motor ve- 
hicles and space heating. 

The APCO must develop a strategy for achieving the. reduction of 
emissions. He can propose air pollution regulations, which muse be ap- 
proved by the County Politicians. He can make general recommendations on 
-emission standards. He can try to persuade Industrialists to comply with 
recommendations or regulations, and he can seek to inform and educate the 
simulated sources and general public through expenditures for public edu- 
cation. 

But compliance with air pollution regulations or recommendations 
usually involves direct capital and operating costs for the Industrialist, 
who may consider pollution less critical than his firm's profit picture. 
Politicians may be concerned with levels of industrial employment and tax 
base, as well as with air pollution. Developers may support pollution 
regulations when their opportunities for profitable land and development 
transactions seem to be decreased by pollution, but they will also be 
concerned with employment and tax base. 

The APCO may want to negotiate with a specific Industrialist, to 
design a "reasonable” program for compliance. The Industrialist may comply 
by changing fuel types and rates, production capacities and rates, process 
rates, and control systems. 

Although the APCO may seek to gain voluntary compliance with air 
pollution regulations, he may find that conflicts arise when Industrial- 
ists refuse to comply. In APEX the resolution of such conflicts is 
handled through some form of hearing or adjudication, with the Game Op- 
erator designating those to play the role of Judge or Hearing Board. 

Fines assessed as penalties for violation of air pollution regulations 
can be paid at any time by the offending Industrialist, but he can only 
be required to pay fines as a result of some official judgment represented 
in the above manner. 

While the APCO is most concerned with effects of air pollution on 
people and property, he will generally have relatively little precise 
information about those effects. He will usually deal most directly with 
measures of air quality and source emissions. In APEX he can establish 
an air quality monitoring station in any analysis area to get data on 
levels of concentration of critical pollutants in the air. He can measure 
actual emissions from specific sources. And he can make plant inspections 
to get data about sources sufficient to estimate their emissions. All of 
this information will appear in the computer output in the cycle after the 
request is made; assuming the budget allocation is sufficient. In APEX 
the APCO also gets data on the level of complaints about smoke and odor 
from various analysis areas, and the newspaper includes complaints about 
specific emission sources and about general air quality. On the basis of 
all this data, the APCO can determine what the air pollution problems are, 
where they are, and what the key sources may be. 
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Since the major goal in air pollution control is to prevent or reduce 
the harmful effects of pollutants, the APCO will be concerned with air 
quality criteria, goals, and standards — information which comes to him 
from various outside public and private agencies. He can start M«? activi- 
ties by dealing directly with complaints about smoke and odor, as clues to 
the most readily-evident effects. On he may start by tackling the control 
of key emissions sources, which have been designated the critical polluters. 
Or he may start with measurements of air quality to determine more clearly 
the nature and extent of his pollution problems. Generally, the APCO will 
find that his strategy involves all of these activities in some part, but 
he will be limited in the amount of funds he has available to carry them 
out. 



The APCO may find the County and City Planners his most effective 
allies in developing and carrying out his air pollution control program. 

In APEX, the Planners will be dealing primarily with public capital im- 
provements and zoning. As a basis for their recommendations on these 
matters, they will be concerned with the relative locations of industrial, 
commercial and residential areas. They will be seeking to assist the 
County and City political and business leaders in improving the efficiency 
and quality of life for firms and residents in their jurisdictions. They 
will be dealing with the combined problems of waste disposal involving 
solid, liquid, and gaseous wastes. They will also deal with major trans- 
portation routes and traffic densities, which affect motor vehicle air 
pollution emissions. And they will deal with commercial areas and housing 
densities, which affect space heating emissions. Planners and APCO may 
choose to combine forces in making recommendations on zoning, traffic and 
transportation, and other matters which clearly influence air pollution 
emissions and pollution concentrations. They may be most effective in 
recommendations on the locations of new industries (Exofirms) coming into 
the City and County, especially those which will add critical pollution 
loads. 

In summary, the APCO has several major methods available for ac.niev- 
ing air quality goals. His time and budget may be used to: 

* propose regulations limiting the emissions of critical pollutants; 

* measure air quality by establishing and operating monitoring 
stations; 

* measure the specific emissions of specific sources; 

* carry out plant inspections; 

* negotiate with Industrialists to gain their voluntary compliance 
with reasonable emission standards; 

* carry out public education, administration, and enforcement pro- 
grams to influence thos emission sources that are simulated as 
well as those that are gamed. 
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SECTION 4. ANNOTATED APCO WORKSHEET 



The APCO Worksheet has five parts: (1) the Elite Opinion Poll, (2) the 

Budget Request, (3) Federal Grant Application, (4) Air Pollution Legisla- 
tion, and (5) a News Release. This worksheet will serve as the official 
record of your agency. Space has been provided for you to record deci- 
sions over several years. At the end of each cycle, these decisions will 
be transferred to the computer. 

I. ELITE OPINION POLL 

Each year certain issues will appear in the APEX Gazette which require 
decisions from all role players, acting as the ’’elite" or power struc- 
ture of the community. In some cases the decision of the elite is 
binding on the Politicians and the poll can be considered the same as 
submitting a referendum to the voters. Here the Gazette will read 
"DECIDED BY OPINION POLL MAJORITY." In other cases, the decision of 
the elite is merely advisory, and the Politicians can decide whether 
or not to heed their mandate. Here, the Gazette will read "POLITI- 
CIAN’S ULTIMATE DECISION BUT ELITE OPINION SOLICITED," 

The outcome of the vote will be recapitulated in the next cycle’s 
newspaper. For each issue outcome, the newspaper will also print the 
reactions of five pressure groups — Civil Rights Group, Good 
Government League, Chamber of Commerce, Unions, and Ultra-Conserva- 
tives. 

Players should vote on all issues in the Elite Opinion Poll, including 
those on the Business Page, Each role will have one vote. In the 
cases where there is more than one person in a role, an agreement must 
be reached. 

The Elite Opinion Poll is especially Important to the Politicians 
because their actions relative to the poll may affect their chances 
for re-election. 

Ins tructions : Indicate the cycle number at the top of the page. Then 

put the Issue number in the left hand column (this should not be con- 
fused with a project number), and the number of the alternative chosen 
in the adjacent column . 
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Example: 



APCO WORKSHEET 
X. ELITE OPINION POLL 



Air Pollution Control Officer Cycle Number 



ISSUE NO. 


ALTERNATIVE 











II. BUDGET REQUEST 

A, Public Education Expenditures 

Public Education is an integral part of any air pollution control 
program. Public Education typically covers cost associated with 
reports, technical meetings, news releases, conferences with 
Industrialists, and meetings with interested citizen's groups. 

The Air Pollution Control Office can develop public awareness 
through a good public education program, and the amount of resources 
expended will affect this awareness. 

Instructions : Indicate the type of program in the left hand space 

and the requested funds in the right hand space. Then total the 
expenditures. 

Example : 

A. Public Education Expenditures 





Programs 


Costs 


1. 


Television Production 


5.000 


2. 


—Reports 


900 


3. 


Public Schools Program 


750 


Total Public Education Expenditures 


6,650 



B. Administration and Enforcement 



Administrative activities include many of the daily operating 
functions of an agency. For example, they would include functions 
associated with the preparation of the budget, personnel matters, 
planning, records storage and retrieval, and so forth. The costs 



* y' 
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thiS section of the budget include a large portion of the 
APCO s salary, as well as the general cost of doing business, i.e., 
secretaries, supplies, office machines, services, accounting. 



Enforcement activities, on the other hand, are those associated 
with drafting legislation, bringing violators to trial, operation 
of a complaint file, building a court case, etc* 

Expenditures under this budget category will affect the industries 

computer, as well as those that are gamed. The 
APCO should bear in mind that simulated industries respond to 
three inputs; 1) the number of inspections and emission measure- 
ments performed on the industry, 2) the percentage deviation be- 
tween the emissions of the simulated industry and the current 
emission regulations in the County, and 3) the stress placed on 
enforcement through expenditures under the budget category of 
administration and enforcement. For example, a simulated industry 
may be 100% above the current emission regulations, and be under 
constant inspection, but if the agency spends no funds on enforce- 
ment, the industry will continue to operate in violation of the 
rules and regulations of the County. 



As mentioned above, this section of the budget includes a large 
portion of the APCO's salary. It also includes portions of the 
sa aries of the rest of the staff. To help you in determining 
the staff requirements for your agency, a chart has been included 
(page 4-5) which demonstrates the manpower resources used in local 

“ S 0l } U 5 i0n co * tro1 agencies. These were reported in Manpower 
and Training _Needs for A ir Pollution Control . Report of t heSec- 
retary of Health, Education and Welfare, August 7, 1970 U S 
Government Printing Office, Washington. D. C^ 




4-4 



TABLE A-l. PREDICTIVE MODEL OUTPUT FOR REQUIRED MAN-YEARS BY FUNCTION AND AGENCY TYPE 



Local 







Comprehensive 




Noncomprehensive 


Minimal 

regulatory 




State 






Combined 








(agencies) 




(agencies) 










Percent 


Percent 




Function 


Man-years Percent 


M»tt-ywrs Percent 


Man-years 


Percent 


Man-years 


Percent 


Man-years 


of total 


of subtotal 




OFFICE OF THE DIRECTOR 
























lacdf 

lb 

lg 


Policy, public relations, intergovernmental 

relations, and systems anatysfs___ 

Administrative and clerical support - 


403,5 

1,085.2 


8.8 

23.8 


28.8 

77.5 


9.8 

26.4 


84.4 

84.4 


20.0 

20.0 


268.2 

720.4 

145.9 

47.3 


9.5 

25.4 

c i 


764.9 

1,947.5 

7 


9.5 

24.3 

4.8 

.6 

0 


23.8 

61.0 

12.0 

1.4 

t a 


Staff training and development 


20Z0 


4.8 


15.3 


5l 2 . 






3. i 

1.7 


dtJi. L 

47.3 


Ih 

li 
















63.0 


2.2 


63. 0 


. 8 


1.5 


Subtotal 


1,708.7 


37.4 


121.6 


41.5 


128.8 


40.0 


1.244.8 


43.9 


3,203.9 


40.0 


100.0 


29 

2b 

2c 


TECHNICAL SERVICES 

Laboratory operations 

Operation of monitoring network 

Data reduction and processing 

Special held studies-- - 

Instrument meintenince end calibration 


187.8 

214.0 

158.4 

tint 


4.1 

4.7 

3.5 

2.4 

2.0 


11.3 

20.3 
3.7 
7.4 
7.2 


3.8 . 

8.9 

1.3 
2.5 . 

2.4 


64.4 


20. 6 . 


133.5 

143.5 
73.3 


4.7 

5.1 

2.6 


332.6 

298.7 
306.6 

190.8 


4.2 

3.7 

3.8 
2.4 


26.2 

23.8 

24.4 
15.2 

10.4 


2d 

?e 


llv. & 

90.5 






44.4 


1.6 


142.1 


1.8 


Subtotal 


781.8 


16.7 


49.9 


17.0 


64.4 


20.0 


394.7 


13.9 


1,270.8 


15.9 


100.0 


3a 


FIELD SERVICES 

Scheduled inspections for permit renewal - . - 


556. » 
371.2 
74.8 


12.2 

8.2 

1.6 


46.2 

ec c 


15.8 

22.4 

3.3 


64.4 

84.4 


ao 

20.0 


366-5 


12.9 


1,034.0 

505.1 


12.9 

6.3 


62.0 

30.0 


3bc 

3d 


Complaint handling and field patrol 

Preparation for legal actions- 


00. 0 
9.8 


43.2 


1.5 


127.8 


1.6 


8.0 


Subtotal 


1,008.9 


22.1 


m.5 


41.5 


128.8 


40.0 


409.7 


14*4 


!. 666.9 


20.8 


100.0 


4a 

4b 

&c 

4def 


ENGINEERING SERVICES 


91.4 

684.9 

161.8 

146.5 


2,0 

15.0 

3.5 










60.8 


2,1 


152.2 

1,185.8 

286.7 


1.9 

14.8 

3.6 


8.3 

63.7 


Calculation of emission estimates — 










500.9 


17.7 


operation or permit system. 










124.9 


4.4 




owurctj testing — 

New regulations, engineering reports, and 
emergency procedures. 


3.2 










97.7 


3.4 


244.2 


3.0 


12.7 




Subtotal 


1,084.8 


as 










784.3 


27.7 


1.868.9 


23.3 


100.0 




Grand total * 


4,582.0 


100.0 


293.0 


100.0 


322.0 


100.0 


2,833.5 


99.9 


8,010.5 


too.o 






' Differences in man-years and number of positions reported ter State end local agencies due to rounding of numbers. 



Instructions: In the left hand column , list the various administra- 

tive and enforcement programs of your agency . In the right hand 
column, list the costs associated with these programs. Then total 
these costs, 

Exm£le_: 

B. Administration and Enforcement 



Adminis tra t ion 



Programs 


Costs 


1. Policy 


2.000 


2. Inter gov, relations 


1,000 


Sub Total - Administration 


3,000 


Enforcement 

Programs 


Costs 


1. Preparation of Cases 


2.000 


Sub Total - Enforcement 


2.000 


Total Administration and Enforcement 
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C. Plant Inspections 



P u? n J insp ^ tlons are the scheduled Inspections made by the agency 
w ch provide information that could be developed through a walk- 
through inspection. For instance, an inspector could determine 
1) industry number, 2) analysis area (A.A. ) location of plant, 

3) process names, 4) process or fuel rate, 5) fuel type, 6) con- 
trol systems, 7) smoke emission readings, and 8) odor readings, 
p to 15 industries can be inspected during the year. 



The cost of each plant inspection is $1,500. The $1,500 covers 
the cost of equipment, office space, training, secretarial cost, 
and miscellaneous expenses amortized over a 10 year period of 
time. It also includes portions of the salaries of the inspectors 
and engineers who carry out the inspections. 



I 



Plant inspection requests should be placed in descending order of 
preference, i.e., the most important plant inspection first 
followed by the next most important. If there are not enough 
funds in this budget category, plant inspections will be dropped 
from the list starting with those of lowest priority. 

Instructions : Enter the numbers of the plants to be inspeoted this 

oycle in o?der of priority. The total should be multiplied by $1,600. 

Example: 



C. Plant Inspections 



1 


2 


3 


4 


5. 




8 


9 


10 


11 


12 


JLWI 

13 


14 


11 


12 








1 

















15 



No, of 
Insp , 



Cost 

_Ins£_ 



Total Cost 
this Cycle 



$1,500 



$3,000 




/ * 



A 
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RETRO-APEX — ?/ 9/Tl — AIR FGILUT ICR CCNTRCL CFF1CER -- CYCLE U PAGE 8 

PRINCIPLES CF AIR POLLUTION CONTROL TEAK t 

PLANT INSPECT 1CN ANC EKISSICN MEASUREMENT RESULTS 



INO AA PROCESS NAME PROCESS OR FUEL MAX. PRODUCTION CONTROL EMISSION RATES ILES/hR) 

NO. FUEL RATE TYPE CAPACITY SYSTEM OOOR SNORE PARTS $02 CC NC> FC 



u 


4 BAKING COATINGS 


400 TCNS/HCtF 


500 CARS/ CAT 


0 


0 0 


0 


ft-c 


IZ 


4 BAKING CCATINGS 


175 T0NS/0AY 


2CC CARS/ DAY 


44 


c c 


0 


R-0 



CONTROL SYSTEMS NOT IN CPERAT ION 



44 DIRECT FLAME AFTERBURNER 



D. Emission Measurements 



Emission measurements involve source testing and they require a 
sophisticated team of engineers and chemists. They also require 
more extensive equipment and laboratory services and involve a 
longer sampling time than that needed for plant Inspections. For 
this reason, the cost of an emission measurement is twice that of 
a plant inspection. 

The $3,000 cost for each emission measurement is based on an 
amortized cost for a beginning agency over a ten year period. As 
with a plant inspection, the sum indicated here includes salaries 
of engineers, chemists, etc., who are involved in taking emission 
measurements * 

An emission measurement provides the same preliminary information 
as the plant inspection, so it is unnecessary to order a plant 
inspection when ordering an emission measurement. 

Emission measurements will provide all of the information listed 
for plant inspections, plus 1) emission rates in pounds per hour 
for Particulates, S02» CO, NOx and HC and 2) any violations of 
the State or County regulations, including the number of days in 
violation. 

Information obtained through a plant inspection or an emission 
measurement may be used as evidence in court . 

As with plant inspections, emission measurements should be listed 
in order of priority. If funds are not sufficient to cover all 
the measurements requested, the ones of lowest priority will be 
dropped from the list first. There is a maximum of fifteen emis- 
sion measurements that can be ordered each cycle. 






o 

ERIC 
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gurtruattopf : _ Enter the numbers of the plants to receive emission 
measurements tn order of priority. Multiply the number of measure 
ments requested by $ 3000 to get the total cost. measure- 

Example : 



D. Emission Measurements 



Industries in Priority of Emission M Ms „r, . 



_7__8__9_10 11 02T13 1 14 1 15 



NETRO-APEK — 9 / 9 / 7 j 

PRINCIPLES OF AIR POLLUTICN CONTROL 



Cost 


Total Cost 


E eM ■ 


this Cycle 


$3000 


$3000 




CYCLE 1 . 
TEAM I 



PAUt 



INO M PROCESS NAME 
NO. 



— «R POLLUTION CONTROL OFFICER — 

— --J- I WS>ECTI0> * **° EU SSICN MEASUREMENT RESULTS 

om . .«'«■"« «*«s u.s/».. 

CAPACITY STI TFR ODOR SMOKE PARTS SO? CO NO* Ht 



* 23 COMBUSTION 

6 23 BALL MILLS 

» 23 KILNS 

ft 23 CAR LOADING 



1 A BAKING COATINGS 



8 TONS/HCL'R 
33 TONS/HCUR 
33 TONS /HOUR 
33 TCNS/NCUR 



LO COAL 3223T 68 LS/CAT 
12237 BBLS/OAT 
122*7 BBLS/OAT 
12237 BBLS/OAT 



O 0 9 0 R-5 

O 0 0 0 R— 0 

O 0 0 0 R-0 

0 0 0 0 R-0 



IT13 1350 
6000 0 

200 0 0 

100 0 



0 ?86 o 
0 O 0 
0 O 0 
0 O 0 



409 TCKS/HCUR 



500 CARS/CAT 0 0 0 0 R-0 



12 6 BAKING COATINGS 175 TONS/OAT 



2C0 CARS/OAT 64 0 S 0 R-0 



CONTROL SYSTEMS NOT IN OPERATION 



*♦ DIRECT FLAME AFTERBURNER 



E. 



Air 



i_ality Monitoring Stations - Purchase. 



and Operation 

genera^aL'ou^^v £ f ® lr Ca " pr ° vlde *“fo«>ation on the 

Lills wilLn I k r ° f a ” area ' There ate 29 Possible sampling 
points within the County, one in each analysis area (AA) tk„L 

locations (which appear on the workmap) provide protect™ S i 
equipment, ready accessibility, a supply irelec^rLilv ^nd LI 
are clear of obstructions. Onle a monitor It “LhL 

|d it cannot be moved . For ib is reason, care should be takin g 
be cl el tl tl0 a ° f ”° nlt0rlrlg station locations. Factors that should 

and the tLlf f ? “teorology, topography, growth potential, 
and the types of contaminants involved. 




A? 



. J 
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There are five types of stations available for use in this exer- 
cise: Type 1 samples just suspended particulates; Type 2 samples 
particulates and S02J Type 3 samples particulates, S02, and Carbon 
Monoxide; Type 4 samples particulates, S0 2 , CO and Oxides of 
Nitrogen; Type 5 samples particulates, SO 2 , CO, and NO x and Hydro- 
carbons, 

A monitoring station can be operated at any level below the 
established level. For example, a Type 5 station (one that moni- 
tors particulates, SO 2 , CO, N0 X and HC) may be operated as a Type 
4, a Type 3, a Type 2 or a Type 1 station, (It is also possible 
to own a station and not operate it at all) . This is done by 
simply choosing the appropriate operating costs. It is also possi- 
ble to upgrade a monitoring station by paying an additional opera- 
ing cost, as well as an upgrade cost, 

The following table (shown on page 4-9) should be used in determi- 
ning the original purchase price, the upgrade costs, and the op- 
erating costs for the various types of monitoring stations. 

When a monitoring station is installed and operating in an analysis 
area » the following information will appear on the computer print- 
out for the APCO role: 1) the mean micrograms per cubic meter for 

particulates or for other pollutants the parts per million (ppm) 
for each quarter, 2) the micrograms per cubic meter or parts per 
million for the worst day for each quarter, and 3) the number of 
days above a certain report reporting level specified by the APCO. 
This reporting level is generally tied to the air quality goals 
or standards for the particular pollutant. 

In summary, there are three types of decisions involving monitoring 
stations. The first concerns the choice of the analysis area in 
which to locate the station. The second involves the type of 
equipment to be purchased and operated in an analysis area. And 
the third involves the selection of a reporting level for each 
pollutant to be measured. 

Instructions: Enter the analysis area t the type of station to he 

operated* the purchase or upgrade cost t and the operating costs for 
each monitoring station. Then assign a priority to each station , 

(This will determine which ones are to be operated in case of in- 
sufficient funds.) Finally , enter a reporting level for each pollut- 
ant to be measured . 



Fxanrp l e ; 
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1. Cost Associated with A,Q. Monitoring Station 



Type of 


Pollutants 


Original 
Purchase Price 




Upgrad 


le to 




Oper . 
Cost 


Station 


Monitored 


Type 2 


Type 3 


Type 4 


Type 5 


Type 1 


Particulates 


500 


2,300 


5,800 


11,800 


14,900 


2,100 


Type 2 


Part + SO 2 


2,800 


- 


3,500 


9,500 


12,600 


4,500 


Type 3 


Type 2 + CO 


6,300 


- 


- 


6,000 


9,100 


6,600 


Type 4 


Type 3 + N0 X 


12,300 


- 


- 




3,100 


9,200 


Type 5 


Type 4 + HC 


15,400 


- 


- 




mm 


11,550 



2. Monitoring Station Operation 



A. A.* 


Type of Station 
to be operated * 


Purchase or 
Upgrade Cost 


Operating 

Cost 


Priority for 
Station Operation 


7 


5 


15,400 


11,550 


1 













15.400 



11,550 



3. Monitoring Station Reporting Levels 



Particulates 


SO 2 


CO 


NO x 


HC 


100.00 


0.20 


3,00 


0.10 


3.00 



F . Summary of Budget Request 

Each year (cycle) a budget proposal is submitted to the County 
Board of Supervisors. The Board then has three options: 1) to 

adopt it without modification; 2) to revise it before adoption; 

°u c t0 re ^ ect entirely. If the budget proposal is modified, 
the functional budget must be rearranged to reflect the change. 

It is important to remember that programs will be cut to match 
funds alloted in the functional budget according to the priorities 
you have set within each functional category, i.e., plant inspec- 
tion, emission measurements, and air quality monitoring stations 
operations. 
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Each year a budget proposal must also be submitted to the Federal 
Government, if their assistance is requested. Federal funds are 
available on a maximum of a three to one matching basis. Matching 
is based upon the totals and does not apply to the distribution 
among functional categories. Ordinarily, Federal grants are for 
a three year period. However, these grants simply involve the 
total maximum federal funding available, and specific functional 
allocation must be approved each year. 

Instructions : Take the totals from each of the functional categories 

and place them under the corresponding headings of the Budget Summary . 
Then allocate the appropriate portions of the total to the County and 
Federal Governments , Finally , secure the signature of the authorized 
County Official, 

Example: 



F. Summary of Budget Request 





Total 


County 


Federal 


Public Education 


6,650 


50 


6,600 


Administration & Enforce. 


47,300 




47,300 


Plant Inspections 


26,500 


400 


26,100 


Emission Measurements 


21,000 


1,000 


20,000 


A.Q. Stations Upgrade 


15,800 


15,800 




A.Q. Stations Operation 


15,800 


15,800 




Total 


133,050 


33,050 


100,000 



Signature of Authorizing County Official 



III. FEDERAL GRANT APPLICATION 

Federal Funds are available to help local and state agencies in 
establishing and maintaining effective programs. In order to receive 
funds, formal presentation must be made to the federal representative 
in the game. (The Game Director will see that you have access to this 
representative.) Funds are granted just prior to the cycle in which 
funds are to be used, however, you should lay the ground work several 
cycles before the need arises. If additional funds are needed during 
the usual three year grant period, supplementary funds may be received 
by making a request to the federal representative. Details on air 
pollution grants may be found by consulting the Game Director. 





f 
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Instructions: Enter the funds authorized by the federal represents 

tzve zn the spaces under each cycle in which the funds are to he 
granted , for either regular or supplementary grants , 

Example : 

III, Federal Grant Application 
Approved Federal 





Funds in $. 


Cycle 1 




Cycle 2 


Cycle 3 




1 . Original 


40,723 




0 


0 




2. Supplemental 


0 




0 


— 


METRC-APEX — 9/ 9/7! — air 

PRINCIPLE:: OF AIR POLLUTION CONTROL 


POLLUTION CONTROL OFFICER — 




CYCLE 1, 
TEAM 1 










FWOS SPENT IN CTCLF l 












COUNTY 


FEDERAL 


TOTAL 


A. 


PUBLIC EDUCATION 




1 


SOO. S 


0 * 


A 500. 


®. 


ADMINISTRATION AND ENFORCEMENT 






IOOOO, 


0. 


1*000. 


C • 


PLANT INSPECTIONS 






1000. 


0 . 


5000. 


D. 


EMISSION MEASUREMENTS 






0. 


3000. 


5000. 


6 . 


A*0* HONfTORfWG STATIONS — PURCHASE AND UPORADE 




2500. 


0. 


2500. 


F« 


A.Q. MONITORING STATIONS — OPERATION 






2500. 


0, 


2 SCO. 




TOTAL FUNOS AVAILABLE THIS YEAR 




ft 


18500. ♦ * 


1001. 


• 21501. 



Fc06RAL FUftOS AVAILABLE tCH A 1-FCTC-I BASIS! FOR NEXT TWO CYCLES • CYCLE Z 

CYCLE 3 

TOTAL for TW years 



* 

* 



o., 

0 . 



IV. AIR POLLUTION LEGISLATION 

The APCO may be involved in developing legislation on two levels. 
First, proposals may be sent to the State Legislature for new State 
regulations concerning air pollution. The State vill take into con- 
sideration any proposals coming from APEX County, but it should be 
recognized that APEX is only one of many counties in the State. Any 
change in State Legislation will be reported on the APCO computer 
printout, and through the News Media. (The Legal Reference Manual 
should be consulted for information concerning legislation at the 
start of the game) . 



O 
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The APCO may also work on the local lev \ and concentrate on having 
legislation approved by the County Boar of Supervisors. It is 
important to remember that all local regulations can be approved only 
after a public hearing is held on the ordinance (see Enabling Legis- 
lation in the Legal Reference Manual). The County Board must formally 
adopt a regulation before it becomes a law. 

This section of the worksheet gives you the opportunity to recommend 
regulations covering Particulates, SO 2 , CO, N0 X , and HC in either 
pounds of pollutant per hour of operation, or in pounds of pollutant 
per 1000 pounds of production (or if a fuel process, per 1000 pounds 
fuel used) . The worksheet also has space to recommend regulations 
covering smoke emissions in Ringelmann numbers and odor emissions in 
Stinkelmann numbers (see Glossary for definition), A recommendation 
on the maximum daily fine level for violation of these regulations 
may also be made. This recommendation should not exceed the State 
statutory limit of $500 per offense and six months in the County Jail 
(see Legal Reference Manual), 

If the categories for legislation on the worksheet do not meet your 
needs, it is not necessary to use them. You may develop any type of 
ordinance structure that best enables you to carry out your control 
strategy. However, the computer printout will reduce the work re- 
quired to check for possible air pollution control regulation viola- 
tors if the ordinance is expressed in terms of maximum permissible 
emissions in pounds of pollutants per hour or in pounds of emissions 
per 1000 pounds of finished materials (or in the case of fuel, pounds 
per 1000 pounds of fuel used) . 

Instructions : In section A fill in the appropriate categories for 

proposed. County Regulations, Then obtain the signature of the 
authorized County Board Official if the regulations are approved 
after a public hearing. 

Then use section B to make any recommendations to the State for air 
pollution legislation . 

Example: 

A , County Regulations 



Initial 
of Co. 
Board 


Max. 

Fine 

Level 


lbs /Hr , 


lbs/ 1000 lbs Prod. 


■ 




Part 


so 2 


CO 


N0 X 


HC 


Part 


S02 


CO 


NOx 


HC 


Smoke 


Odor 




205 


150 










4 










3 


2 



B. Recommendations to State for Regulations 

I 250 I 1 LJ U I LJ I I 2 I 2 




A 



J 
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V. NEWS RELEASE 



Each cycle you must report your activities to the community. This 
accomplished by making a news release on the news release forms. 



is 



Instructions : Develop and write a news release or publication, "he 

results will be transcribed by your role assistant for newspaper input 

2S2&* - The results of your input will be printed in the newspaper 



APCO NEWS RELEASE 
for Cycle 2 

This year the Air Pollution Control District succeeded 
in prosecuting three firms for violation of the air 
pollution control ordinance. The reduction in pollution 
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TEA** I, FOfTICN 2 



THURSO**, SEPTEMBER 9, 1971 



PRINCIPLES OF AIR PPlLUTION CONTROL 






F?IM$ rep VffttATl CiH DP THE A|9 



N A T [ n * A t 



* f W S 



MML IMS 



A RECORD NORDFR OF STRUFS IN ALTCPC5ILE . STFEL AMI NFNSPAPfR INCUSTRfES Rp ING PRODUCTION BELOW **OTf NTIAL S. 

S OCK PARKET FALTERS IN FCURTF CUARTEft AFTER HITTING RECORD HIGH IN THIRD QUARTER. 

LEPS^SHDW^A^HALF-CENTURT ^CF^NEGLE CT AND ^SPSti^i « «a F • FTV YEARS . OOP CURRENT PROP- 
pDNINtSTRATION ANNOUNCES SHIFT IN ATTENTION TC PRC9LEFS CF CITI ES-NEN LEGISLATION IS I N CONGRESSI ONAL CUHNITTEFS. 

LOCAL COy FRNHFNTS ARE NEEDED^TO ^E RPAND^NATER ^SUPRLvJ FEEF ‘ M * L P FF »CfALS WARN . INC# E ASFO POLLUTION ABATEMENT EFFORT* PY 

s's^sssrasris jtsbjks/s rsks 

t* S. UKEPPtCVPEKT RATE THE PAST YEAP |fAS 4*0 PERCENT 



SECTION 5. APCO WORKSHEET 



I. ELITE OPINION POLL 



Air Pollution Control Officer 



Cycle Number 



ISSUE NO. 


ALTERNATIVE 
















































* 





























5-2 



Air Pollution Control Officer 
II. BUDGET REQUEST 

A, Public Education Expenditures 



Cycle Number 



1. 

2 . 

•> 

4. 

5 . 

6 . 



Programs 


Costs 



























B. 



Total Public Education Expenditures 

Administration and Enforcement 
Administration 



1 . 

2 . 

3 . 

4 . 

5 . 

6 . 



Programs 


Costs 



























Sub Total - Administration 
Enforcement 



1 . 

2 . 

3 . 

4 . 

5 . 

6 . 



Programs 


Costs 



























Sub Total - Enforcement 

Total - Administration & Enforcement 



$. 

$. 




50 
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C. Plant Inspections 



1 


2 


3 


4 


5 


6 


i. x 

7 


XJ A A 
8 


^y 

9 


10 


11 


spec 

12 


13 


14 


15 


jno. or 
Insp, 


Cost 
Insp i 


Total Cost 
this Cycle 








1 
























|$1 ,500 





D, Emission Measurements 



1 


2 


3 


4 


5 


x A 
6 


XV/ JL 

7 


8 


Ui 

9 


. JCOl 

10 


I-LSi 

11 


12 


13 


2 asi 

14 


ire* 

15 


wo, ot 
E.M. 


Cost 

E.M, 


Total Cost 
this Cycle 


























* 








j " 53,000 





E. Air Quality Monitoring Stations - Purchase, Upgrade, and Operation 
1. Cost Associated with A,Q, Monitoring Station 



Type of 
Station 


Pollutants 


Original 


Upgrade to 


Oper , 
Cost 


Monitored 


Purchase Price 


Type 2 


Type 3 


Type 4 


Type 5 


Type 1 


Particulates i 


500 


2,300 


5,800 


11,800 


14,900 


2,100 


Type 2 


Part + SO 2 


2,800 


- 


3,500 


9,500 


12,600 


4,500 


Type 3 


Type 2 + CO 


6,300 


- 




6,000 


9,100 


6,600 


Type 4 


Type 3 + NOx 


12,300 


- 






3,100 


9,200 


T yp e 5 


Type 4 + HC 


15,400 


** 


- 


- 


- 


11,550 



2. Monitoring Station Operation 



A. A.* 


Type of Station 
to be operated 


Purchase or 
Upgrade Cost 


Operating 

Cost 


Priority for 
Station Operation* 




i 


i 

















Total 



3. Monitoring Station Reporting Levels 



Particulates* 


so 2 * 


CO 


NOx* 


HC* 















F. Summary of Budget Request 



Total 


County* 


Federal* 


Public Education 






Administration & Envorce. 






Plant Inspections 






Emission Measurements 






A.Q. Stations Upgrade 






A.Q. Stations Operation 







Total 



Signature of Authorizing County Official 
III. FEDERAL GRANT APPLICATION 



Approved Federal 
Funds in $. 

1 . Original 

2. Supplemental 



Cycle* 



Cycle* 



Cycle* 



IV. AIR POLLUTION LEGISLATION 



A, County Regulations 



Initial 


Max. 




Lbs /Hr .* 


Lbs/1000 Lbs Prod.* 


Smoke 


of Co . 
Board 


Fine 

Level* 


Part 


so 2 


CO 


N0X 


Part 


S0 2 


CO 


NO* 


HC 


Odor* 



























B. Recommendations to State for Regulations 
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Cycle Number 



V . NEWS RELEASE 

The following should be printed in the APEX Gazette: (please write 

clearly) 



NAME 



ROLE 





SECTION 6. BACKGROUND INFORMATION FOR APCO ROLE 



1. Climatological Summary 

tempera^re 1 of 5 4 f V h F S r ! El ° n * S charac terlzed by an average annual 
temperature of 54.3 F and an average annual precipitation of 41,23 

sceed S of fflf! 3 preyailln 8 s °“th-westerly wind with a mean hourly 

,‘n p r h0ur - In Fieure 1 there a « Wind roses which 

represent 10 years of weather observations taken from the airport in 

analysis area 29. Each line in the wind rose is a vector which rep- 
resents the percent of time or the speed in miles per hour that the 

ITlt 3 part * cular direction. (The direction of the vector 

presented ^ ^ InVerSi0 " is also 

Figure 2 contains information on degree days in APEX Countv A 

tnr^f a L iS ^ defin ^ d t S the difference between the average tempera- 

APFY day and the b3Se tem P erature in degrees Fahrenheit. In 

APEX, the base temperature has been set at 65° F. As an example, if 

the average temperature on January 31 is 32° F, then the degree day 
wou be 65 P - 32 F, or 33° F. The concept of degree day was 
developed to aid in calculating the space heating requirements under 
different weather condition. 

2 , Topography 

Central EK5*£V f "5 C ° UDty * 8 typical o£ the areas ° f the North 
Central United States, The area is characterized as flat with no 

b p e j k ? C °? 08raphy • Thr nosC prominent topographical feature 

is the Red Cedar River which joins the Grant River in the heart of 

town, and continues to flow toward the east. As a result of glacial 

: P : a ‘LT eral Tjr 1 SOllS arS f ° Und ln this area which a te ideal- 
y ted for vegetable crops as lettuce, tomatoes, beans, and alfalfa. 

3, List of Major Industries 

The Chamber of Commerce has published lists containing informa- 
tion about the major industries in APEX County. These lists are 
included as Figures 3, 4 and 5 and they record the location, the name, 
number, and the initial production capacity of 40 major industries. 

4, Emission Factors 



Emissxun factors are used to make very rough estimates of the 
pollution emitted from uncontrolled air pollution sources. The 
emission factors recorded in Figures 6 and 7 have been specifically 
a apte or use in the APEX game and should not be used elsewhere. 



To calculate the emissions from a combustion process. Figure 6 
should be consulted. The appropriate emission factor should be 
multiplied by the fuel use rate for that industry. For example, if 
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the Pulp Plant uses high grade oil, the appropriate emission factor 
for particulates is in the range of .12 to ,18 pounds of particulates 
per barrel of oil. A figure in this range is multiplied by the fuel 
rate which is obtained when a plant inspection or emission measurement 
is ordered. The particulate emissions are then calculated as follows: 



.15 lbs. Part, x 48 bbl oil _ 7.2 lbs/hr. Particulates 

bbl oil hour for the combustion process 

If the fuel rate is not known, it can be estimated by consulting 
Figure 8, the properties of fuels used in APEX County. 

To calculate emission from a production process, Figure 7 should 
be used. In this case the emission factor for the appropriate type 
of Industry is multiplied by the process rate. For example, to cal- 
culate particulate emissions from the Pulp Plant, an emission factor 
in the range of 14 to 16 lbs/hr is used. This is multiplied by a 

tons /day 

process rate of 300 tons/day for the recovery process. The emissions 
are then as follows: 

* 300 tons/day = 4500 lb,/hr Particulates 

tons/day J for the recovery process 

5. Properties of Fuels Used in APEX County 

Figure 8 contains data on fuels presently used in APEX County, 

This data can be important in determining emissions from the combus- 
tion process of an industry. It can also be used to estimate the 
effects of a fuel change. For example, if a combustion process used 
40 bbl /hr of f, lo-grade" oil with a heating value of 4.2 x 10® BTU/bbl, 
a total of 168 x 10 BTU/hr are being generated. A simple equation 
for fuel change would be present fuel use rate (fuel units/unit of 
time) x heating value of present fuel (BTU/fuel unit) e unknown fuel 
use rate (fuel units/unit time) x heating value of proposed fuel 
(BTU/fuel unit). It should be noted that the heat generated by a 
combustion process can be used for many purposes, irrespective of the 
fuel used by the process, 

6 . Line Sources 

Automobile traffic is considered a line source. There are approx- 
imately 2.1 people per registered automobile in APEX County in Cycle 
1. Gasoline sales for Cycle 1 indicate 1.9 gallons of gasoline are 
used per auto per day. Figure 9 which is taken from Ozolins and Smith, 
presents emission factors for gasoline and diesel engines. 
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7 > Control Equipment 

Each industry may install air pollution control equipment, 
gure 10 presents general information on control systems, ._u ; t^gure 
j C °uf ainS the expected annual control costs relative lo capacity 
and shipments of industrial process sources. However the exact 
equipment size, efficiency, and cost of a control device for a partic- 

sultant su^ey? 8 ” ° nly 0btalned when that industry orders a con- 
8 . Area Sources 

F fl rvK SP ? C !u he ?5 in8 i- iS 3 “ aj0r SOurce of Pollution from area sources, 
fuel i 1 "r ^° US ® hold ***■ is considered to use a characteristic 
i ; e ' ~ the low income group uses the lowest quality and the 

22“ “® 68 ? at “ ra ^ 838 heatin 8- For calculation methods you 

Id consult Guntis Ozolins and Raymond Smith, A Rapid Survey 

I s — jfegS for Est lm «ting Community Air Pollution faiiss inn« r P„KHn 
Health Service (No. 999-AP-29). 1C 
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Figure 1, WIND ROSES BY SEASONS 
Inversion Frequency 44% Inversion Frequency 42% 




of time 
10 20 miles/hour 

Figure 2. DEGREE DAYS FOR APEX COUNTY BY MONTH* 



J 


F 


M 


A 


M 


J 


JL 


A 


S 


O 


N 


r 


ANNUAL 


986 


907 


704 


402 


104 


0 


0 


0 


47 


269 


573 


902 


4,866 



*a degree day is defined as the difference between the average temperature 
for the day and a base temperature (65® for APEX) . 
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Figure 3 

CHAMBER OF COMMERCE 



*■ 


LIST OF MAJOR INDUSTRIES BY 


INDUSTRY NUMBER 




INDUSTRY 


INDUSTRY NAME 


INITIAL 


LOCATION 


NUMBER 




PRODUCTION 


(A. A.) 


1 


Shear Power Company 


500 Megawatts 


8 


2 


Peoples' Pulp Plant 
Rusty's Iron Foundry 


300 Tons /Day 


2 


3 


50 Tons /Day 


5 


4 


Industrial Development Site 






5 


Caesar's Rendering Plant 


23 Tons /Day 


12 


6 


Dusty Rhodes Cement Company 


12,500 BBLS/Day 


23 


7 


Industrial Development Site 






8 


City Waste Disposal Site 


250 Tons /Day 




9 


City Dump - East 


250 Tons /Day 


15 


10 


City Dump - West 


250 Tons /Day 


26 


11 


Auto Assembly Able 


500 Cars/Day 


4 


12 


Auto Assembly Baker 


200 Cars /Day 


4 


13 


Auto Assembly Charlie 


100 Cars/Day 


6 


14 


Wolverine Forging Plant 


200 Tons /Day 


7 


15 


Finch's Forging Plant 


200 Tons /Day 


6 


16 


Smithy's Forging Plant 


200 Tons/Day 


2 


17 


Ahead Forging Plant 


200 Tons /Day 


6 


18 


Wordy Printing Compnay 


18,000 Feet/Hr 


6 


19 


Bogus Printing Company 


18,000 Feet/Hr 


6 


20 


Boylan's Fertilizer 


180 Tons /Day 




21 


Peter's Water Heaters 


700 Shells/Day 


7 


22 


Tar Heel Asphalt Paving 


1,600 Tons /Day 


8 


23 


Concrete Batching 


1,600 Tons /Day 


12 


24 


Spartan Galvanizing Company 


24 Tons/Day 


8 


25 


Monkey Brass Melting Company 


14 Tons /Day 


5 


26 


Trojan Varnish Manufacturing 


660 Gal/Day 


10 


27 


Hannah Feed and Grain 


360 Tons /Day 


1 


28 


La Rue Soap and Detergent 


480 Tons /Day 


1 


29 


Acme Dry Cleaning 


800 Lbs /Day 


4 


30 


Trojan Dry Cleaning 


800 Lbs/Day 


7 


31 


Los tend Foundry - Iron 


50 Tons /Day 


5 


32 


Dusty's Cement Products 


12,500 BBLS/Day 


3 


33 


Rembrandt's Rendering Facility 


23 Tons /Day 


27 


34 


Wiffenpoof Fertilizer 


180 Tons /Day 


1 


35 


Saint Andre Asphalt Paving 


1,600 Tons /Day 


15 


36 


Oriental Concrete Batching 


1,600 Tons /Day 


20 


37 


Daily Journal Printing 


18,000 Feet/Hr 


7 


38 


Tiger Body Assembly 


500 Autos/Day 


3 


39 


Academic Feed and Grain 


360 Tons/Day 


13 


40 . 


Spotless Dry Cleaning 


800 Lbs /Day 


11 




58 
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Figure 4 

CHAMBER OF COMMERCE 





LIST OF MAJOR INDUSTRIES 


BY ANALYSIS AREA 




LOCATION 
(A. A.) 


INDUSTRY NAME 


PRODUCTION 

CAPACITY 


INDUSTRY 

NUMBER 


1 


Hannah Feed and Grain 


360 Tons /Day 


27 


1 


LaRue Soap and Detergent 


480 Tons /Day 


28 


1 


Wiffenpoof Fertilizer 
Smithy’s Forging Plant 
Boylan’s Fertilizer 


180 Tons /Day 


34 


2 


200 Tons/Day 


16 


2 


180 Tons /Day 


20 


2 


Peoples’ Pulp Plant 
Dusty’s Cement Products 


300 Tons /Day 


2 


3 


12,500 BBLS/Day 


32 


3 


Tiger Body Assembly 


500 Autos /Day 


38 


4 


Auto Assembly Able 


500 Cars /Day 


11 


4 


Auto Assembly Baker 


200 Cars /Day 


12 


4 


Acme Dry Cleaning 
Rusty’s Iron Foundry 


800 Lbs/Day 


29 


5 


50 Tons/Day 


3 


5 


Monkey Brass Melting Company 


14 Tons /Day 


25 


5 


Lostend Foundry 


50 Tons /Day 


31 


6 


Auto Assembly Charlie 


100 Cars /Day 


13 


6 


Finch’s Forging Plant 


200 Tons/Day 


15 


6 


Ahead Forging Plant 


200 Tons /Day 


17 


6 


Wordy Printing Company 


18,000 Feet /Hr. 


18 


6 


Bogus Printing Company 


18,000 Feet /Hr. 


19 


7 


Wolverine Forging Plant 


200 Tons /Day 


14 


7 


Peters Water Heaters 


700 Shells/Day 


21 


7 


Trojan Dry Cleaning 


800 Lbs/Day 


30 


7 


Daily Journal Printing 


18,000 Feet /Hr, 


37 


8 


Shear Power Company 


500 Megawatts 


1 


8 


Tar Heel Asphalt Paving 


1,600 Tons /Day 


22 


8 


Spartan Galvanizing Company 


24 Tons /Day 


24 


10 


Trajan Varnish Manufacturing 


660 Gal/Day 


26 


11 


Spotless Dry Cleaning 
Caesar’s Rendering Plant 


800 Lbs/Day 


40 


12 


23 Tons /Day 


5 


12 


Concrete Batching 


1,600 Tons /Day 


23 


13 


Academic Feed and Grain 


360 Tons /Day 


39 


15 


City Dump - East 


250 Tons /Day 


9 


15 


Saint Andre Asphalt Paving 


1,600 Tons /Day 


35 


20 


Oriental Concrete Batching 


1,600 Tons /Day 


37 


23 


Dusty Rhodes Cement Company 


12,500 BBLS/Day 


6 


26 


City Dump - West 


250 Tons /Day 


10 


27 


Rembrandts Rendering Facility 


23 Tons /Day 


33 



O 

ERIC 
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Figure 5 



CHAMBER OF COMMERCE 





LIST OF MAJOR INDUSTRIES 


BY TYPE 








INDUSTRY 


INDUSTRY NAME 


PRODUCTION 


LOCATION 




NUMBER 




CAPACITY 


(A, A.) 






FOOD AND AGRICULTURAL 










27 


Hannah Feed and Grain 


360 


Tons /Day 


1 




39 


Academic Feed and Grain 


360 


Tons /Day 


13 




5 


Caesar f s Rendering Plant 
Rembrandt's Rendering Facility 


23 


Tons /Day 


12 




33 


23 


Tons /Day 


27 


l 




PRINTING AND PUBLISHING 










18 


Wordy Printing Company 


18,000 


Feet/Hr 


6 




19 


Bogus Printing Company 


18,000 


Feet/Hr 


6 




37 


Daily Journal Printing 


18,000 


Feet/Hr 


7 






CHEMICAL PROCESS INDUSTRY 








v 


26 


Trojan Varnish Manufacturing 


660 


Gal /Day 


10 




20 


Boylan's Fertilizer 


180 


Tons /Day 


2 


• 


34 


Wiffenpoof Fertilizer 


180 


Tons /Day 


1 




28 


LaRue Soap and Detergent 


480 


Tons /Day 


1 






MINERAL PRODUCTS INDUSTRY 








S 

'*! 


22 


Tar Heel Asphalt Paving 


1,600 


Tons /Day 


8 


i 


35 


Saint Andre Asphalt Paving 


1,600 


•Tons /Day 


15 


4 

. jj 


6 


Dusty Rhodes Cement Company 


12,500 


Bbls/Day 


23 


i 


32 


Dusty's Cement Products 


12,500 


Bbls/Day 


3 


i 


23 


Concrete Batching 


1,600 


Tons /Day 


12 


■ 


36 


Oriental Concrete Batching 


1,600 


Tons /Day 


20 


i 

vj 




METALLURGICAL INDUSTRY 








W 

4 

V 



PRIMARY METALS INDUSTRY 



3 


SECONDARY METALS INDUSTRY 
Rusty's Iron Foundry 


50 Tons /Day 


5 


31 


Los tend Foundry 


50 Tons /Day 


5 


25 


Monkey Brass Melting Company 


14 Tons/Day 


5 


24 


Spartan Galvanizing Company 


24 Tons /Day 


8 


17 


Ahead Forging Plant 


200 Tons /Day 


6 


15 


Finch's Forging Plant 


200 Tons /Day 


6 


16 


Smithy’s Forging Plant 


200 Tons /Day 


*2 


14 


Wolverine Forging Plant 


200 Tons /Day 


7 



O 

ERIC 






(Continued on next page) 
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INDUSTRY 


Figure 5 (cont,) 
INDUSTRY NAME 


PRODUCTION 


LOCATION 


NUMBER 




CAPACITY 


(A.A.) 


11 


FABRICATION OF METAL PRODUCTS 
Auto Assembly Able 


5 r "‘firs/Day 


4 


12 


Auto Assembly Baker 


•’ ars/Day 


4 


13 


Auto Assembly Charlie 


100 Cars/Day 


6 


38 


Tiger Body Assembly j 


i 500 Auto/Day 


3 


21 


Peters Water Heaters 1 


j 700 Shells /Day 


7 


2 


PULP AND PAPER INDUSTRY 
Peoples Pulp Plant 


300 Tons /Day 


5 


29 


SOLVENT EVAPORATION AND GASOLINE 
MARKETING 
Acme Dry Cleaning 


800 Lbs /Day 


4 


40 


Spotless Dry Cleaning 


800 Lbs /Day 


11 


30 


Trojan Dry Cleaning 


800 Lbs /Day 


7 


1 


POWER PRODUCTION 
Shear Power Company 


500 Megawatts 


8 


9 


REFUSE DISPOSAL 
City Dump - East 


250 Tons /Day 


15 


10 


City Dump - West 


250 Tons/Day 


26 




61 



Figure 6 

EMISSION FACTORS FOR INDUSTRIES IN APEX 
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*MCF ® Thousands of Cubic Feet 
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EMISSION FACTORS FOR INDUSTRIES IN APEX 
Production Process 
(Uncontrolled) 

Figure 7 
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EMISSION FACTORS FOR INDUSTRIES IN APEX 
Production Process (Uncontrolled) 
Figure 7 



INDUSTRY TYPE 


PARTICULATES 


S02 


CO 


N0 X 




Pulp 


14-16 Ibs/hr 
tons /day 


.45-. 60 lbs /hr 
tons/day 




.12-. 15 lbs /hr 
tons/day 




Foundry 


7-10 lbs/hr 
tons /day 


.12-. 15 lbs/hr 
tons/day 


32-35 lbs/hr 
tons/day 






Cement 


.8-. 9 lbs/hr 
bbl/day 










Copper 


1.5-2. 5 lbs/hr 
ton'* /day 


200-220 lbs /hr 
tons/day 








Rendering 












Incinerator 


.5-. 6 lbs /hr 
tons/day 


.10-. 12 lbs/hr 
tons/day 




1.10-1,12 lbs/hr 
tons/day 


.10- 

r 


Dump 


2.0-2 .2 lbs /hr 
tons/day 


.10-. 12 lbs/hr 
tons/day 






12- 

l 


Auto Assembly 








.05-. 06 lbs /hr 
cars /day 


2- 

V 


Forging Plant 


.002-.003 lbs/hr 
tons/day 






.006-. 007 lbs /hr 
tons/day 




Printing 








.0006-. 0007 Ibs/hr 
1000 ft /day 


.5- 

1C 
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ON FACTORS FOR INDUSTRIES IN APEX 
action Process (Uncontrolled) 



Figure 7 



CO 


NO x 


HC 


SMOKE 


ODOR 


r 

i 

i 

t 


.12-, 15 Ibs/hr 
tons/day 




.003-.006R 

tons/day 


, 014-017 S 
tons/day 


i 

32-35 lbs/hr 
j tons /day 

i 

1 

f 

1 






.02-.03R 

tons/day 


.02-.03S 

tons/day 


1 

i 

i 


l 




.13-.17R 
tons/ day 


.18-.22S 

tons/day 


i 

i 

i 


1.10-1.12 ibs/hr 
tons/day 


.10-. 12 lbs/hr 
tons/day 


.004-.006R 

tons/day 


.008-. 010S 
tons/day 






12-14 lbs/hr 
tons/day 


.012-.016R 

tom/day 


.016-.020S 

tons/day 




.05 -.06 Ibs/hr 
cars /day 


2-3 lbs/hr 
cars /day 








.006-. 007 Ibs/hr 
tons/day 










,0006-. 0007 lbs/hr 
1000 ft/day 


,5-. 6 lbs /hr 
1000 ft/day 







(Continued on next page) 

O 

ERLC 
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EMISSION FACTORS FOR INDUSTRIES IN APEX 
Production Process 
(Uncontrolled) 

Figure 7 (continued from page 6-11) 
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(Continued from page 6-11) 



EMISSION FACTORS FOR INDUSTRIES IN APEX 
Production Process 
(Uncontrolled) 

Figure 7 



INDUSTRY TYPE 


PARTICULATES 


S0 2 


CO 


N0 X 




Fertilizer 


.18-. 22 lbs/hr 
tons/day 






.001-. 002 lbs /hr 
tons/day 




Water Heaters 








,0002-. 0003 lbs /hr 
shells/day 


.0015-.' 

shel 


Asphalt Paving 


1.0-1. 5 lbs/hr 
tons/day 






.0010-. 001 5 lbs /hr 
tons/day 




Concrete Batching 


.003-. 004 lbs/hr 
tons/day 










Galvanizing 


.04-. 05 lbs/hr 
tons/day 






.008-. 012 lbs/hr 
tons/day 




Brass Melting 


.9-1.2 lbs/hr 
tons/day 






.010-. 015 lbs/hr 
tons/day 




Varnish 


.0005-. 0007 lbs/hr 
gallons/day 






.0002-. 0004 lbs /hr 
gallons/day 


.0010-. 

gal 


Feed & Grain 


.9-1.2 lbs/hr 
tons/day 










Dry Cleaning 










.007-. 

lb 


Soap & Detergent 


.55-. 65 lbs/hr 
tons/day 






,005-, 006 lbs/hr 
tons/day 





o 

ERIC 
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’tors for industries in apex 

roduction Process 
(Uncontrolled ) 

Figure 7 



0 


NO x 


HC 


SMOKE 


ODOR 




.001-, 002 lbs /hr 
tons /day 




.02-.03R 

tons/day 






.0002-. 0003 lbs /hr 
shells/day 


.0015-. 025 lbs /hr 
shells/day 








1 

.0010-. 0015 Ibs/hr 
tons /day 




.0025-.0035R 

tons/day 






.008-. 012 lbs/hr 
tons /day 




! 

.18-.22R 

tons/day 






,010-. 015 lbs/hr 
tons/day 




.10-.15R 

tons/day 






.0002-. 0004 Ibs/hr 
gallons /day 


.0010*. 0014 lbs /hr 
gallons /day 










.007-. 008 Ibs/hr 
lbs /day 








,005-, 006 Ibs/hr 
tons/day 




.008-.011R 

tons/day 





O sj 

ERIC 



# 



Figure 8 



PROPERTIES OF FUELS USED IN APEX COUNTY 
NAME OF FUEL BTU/UNIT COST IN 



FUEL 


NO. 


% SULFUR 


% ASH 


HEATING VALUE 


UNIT 


$ PER UNIT 


Lo Coal 
(Low Grade) 


1 


4.4 


10.0 


1.8 x 10 7 


Tons 


$7.00 


Hi Grade 
(High Grade) 


2 


1.2 


5.5 


2.0 x 10 7 


Tons 


$9.00 


Lo Oil 
(Low Grade) 


3 


1.6 


1.0 


4.2 x 10 6 


BBL 


$1.50 


Hi Oil 
(High Grrde) 


4 


0.4 


0.5 


4.5 x 10 6 


BBL 


$2.30 


Natural Gas 


5 


0 


0 


6.0 x 10 5 


MCF 

(1000 cu.ft.) 


$0.50 


Electricity 


b 


0 


0 


3.3 x 10 3 


KWH 


$0,005 



Figure 9 

EMISSION FACTORS FOR GASOLINE 
AND DIESEL ENGINES (LB. /I, 000 GAL.) 



Pollutant 



Gasoline Engines 



Diesel Engines 



Aldehydes 
Benzo (a) Pyrene 
Carbon Monoxide 
Hydrocarbons 
Oxides of Nitrogen 
Oxides of Sulfur 
Ammonia 
Organic Acids 
Part i :ulates 



4 

.03 gram/ 1,000 Gal. 
2,910 
524 
113 
9 
2 
4 

11 



10 

0.4 gram/ 1,000 Gal 
60 
180 
222 
40 
N.A. 

31 

110 






Figure 10 

GENERAL CONTROL SYSTEMS INFORMATION 
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Figure 11 

EXPECTED ANNUAL CONTROL COSTS RELATIVE TO CAPACITY AND SHIPMENTS OF INDUSTRIAL PROCESS SOURCES 3 

(1967 base; 100 metropolitan areas) 
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AIR POLLUTION CONTROL OFFICER 



FUNDS SPENT IN CYCLE 1 





Vv 



METRO-APEX — 9/ 9/71 

PRINCIPLES OF MR POLLUTION CONTROL 



AIR POLLUTION CONTROL OFFICER — 



B 







FUNDS 






count: 


A. 


PUBLIC EDUCATION 


$ 590 


B# 


ADMINISTRATION ANC ENFORCEMENT 


10900 


C. 


PLANT INSPECTIONS 


3000 


0. 


EMISSION MEASUREMENTS 


0 


E. 


A.Q. MONITORING STATIONS — PURCHASE ANC UPGRADE 


250" 


F. 


A.Q. MONITORING STATIONS — OPERATION 


2500 




TOTAL FUNDS AVAILABLE THIS YEAR 


% l 8500 



FEDERAL FUNDS AVAILABLE ( CN A 3-FQR-l BASIS) FOR NEXT TWO CYCt 



TOTAL F 



MONITORING STATION STATUS DURING CYCLE 

D 



AA 



TYPE IN EXISTENCE 
TYPE IN OPERATION 



0 0 
C C 



o£> 

c c 



6 7 8 9 10 11 12 13 14 IS 



0 

c 



o 2 
0 l 



E 



0 0 0 0 0 0 0 

ccooo^oo 



PLANT INSPECTIONS ORDERED CN FOLLOWING INDUSTRIES — 

11 12 0 0 C C 0 0 0 0 

EMISSION MEASUREMENTS ORDEREC ON FOLLOWING INDUSTRIES — 

6000C000O0 






dfijztrtutC / 6*J<Utbl£*cSdtye&. faJlctu 



e c> 



CONTROL OFFICER — 



CYCLE It PAGE 7 
TE AN 1 



FUNDS SPENT IN CYCLE l 



COUNTY 


federal/^ 




TOTAL 


500 • 


% 0 . 


$ 


500. 


10000. 


r. 




10000 . 


3nor» . 


c. 




3C00. 


0, 


3000. 




1000. 


250n # 


0 . 




25C0. 


2500. 


0. 




2500. 


1R500. 


♦ $ 3001. 


■=■ % 


21501 « 



SIS) FOR NEXT TWO CYCLES = CYCLE 2 $ 0. 



.J&1& 

D &U4. 

pfafoc, s. 

faidtuuidt- WL 



CYCLE 3 % 0. 

“6 

TOTAL FCR TWC YEARS % 0. 



9 10 11 12 13 U 15 16 17 18 19 20 ?i 22 23 24 25 26 27 28 29 

ooooooonooooonoooooo 

000oaoor*090000000900 



0 0 0 o o 

^ 0 0 0 0 



»F 

F 



E Q/nfa bat 4&k<r 

0U itdlM 

bpuutiuj. 

F Q!(*c£& Jj M s** 

j&foh tas£ * s£/l 



- O&l < ut£d(. s#ta&/ 

' jdnJ^euiu/ /& 




~JL 



*- i-m - *■- 



f PAGE 7 



0 AffUOis A&L ^ 

Jku& 

* 

D {hutAffU^ HUA- SiOs s46Mk£*#% 

Afafot' A* '*&£/*; /**£ &taJy^dic*~- v%*tS 

dafc ^ /A /2 ~-”' MAJsJrit&mJ &u dxa&uas 

falAtuMidt- 



26 27 28 29 

o n n o 
n 0 0 ft 





E diltf dtfl / 

0u /&£<?*; /** U4&2 

dJwuttut- 

Mlnfo ^ ftAtf-, dt'JM# 

/// it6S AA^fnaZfoxJ ^isTW At 
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AIR POLLUTION CONTROL OFFICER 



PLANT INSPECTION AND EMISSION 
MEASUREMENT RESULTS 




MET&C-APEX — 9/ 9/71 

PRINCIPLES OF AIR POLLUTION CONTROL 



— AIR POLLUTION CONTROL OFFICER — 

PLANT INSPECTION ANO EMISSION MEASUREMENT RESULTS 



IND 

NO* 


AA 


PROCESS NAME 


PROCESS OR 
FUEL RATE 


FUEL 

TYPE 


MAX. PRODUCTION 
CAPAC t T Y 


CONTROL 

SYSTEM 


ODC 


6 


23 


COMBUST ICN 


8 


TONS/FCUR 


10 COAL 


12237 


BBl S/DAY 


C 


c 


0 c 


A 6 


23 


BALL MILLS 


33 


TONS /HOUR 




12237 


BBLS/OAY 


0 


0 


0 0 




23 


KILNS 


33 


TCNS/HCUR 




12237 


PELS/ CAY 


0 


0 


0 0 


6 


23 


CAR LOADING 


33 


TCNS/HCUR 




12237 


BBL S/ DAY 


c 


0 


0 0 


11 

D 


4 


BAKING COATINGS 


400 


TONS /HOUR 




500 


CARS/DAY 


c 


0 


0 o 


D 

12 


4 


RAKING COATINGS 


175 


TONS/OA Y 




200 


CARS/ DAY 


C 44 


0 


c 

o 

c 


CONTROL 


SYSTEMS NOT IN 


OPERATION 

















44 DIRECT FLAMF AFTERBURNER 



c 



dutc- d4i/u &4U, '^2fadua&rxJ JiUaia*. 



D 







QjO 

Of* 

dd* 



- Qu+ 

Oh 

6L66 

H 



< i 



O 

ERIC 



POLLUTION CONTROL OFFICER — 



CYCLE It PAGE B 
TEAM l 



N AND EMISSION MEASUREMENT RESULTS 



<> 



MAX# PRODUCT I CN 
CAPACITY 



CONTROL 

SYSTEM 



Emission rates <lb$/hri 

ODOR SMCKF PARTSJJSC2 p CGjjjNOXpj HC 



GAL 12237 BBLS/DAY 
12237 BRLS/OAY 
12237 EELS/ CAY 
12237 BBLS/DAY 



C C 3 0 R-5 

non 0 R-0 

OOO 0 R-0 

COO 0 R-0 



1713 1550 

600 0 

2000 0 

100 0 



o 256 C 
0 0 0 
0 0 0 
0 0 0 



500 CARS/OAY COO 0 R-0 

200 CARS/ DAY ^^44 0 O D n -E E * 



''XJ 




Uui&L cT /Uf2ii4£n&ia /ik 4ua&*/ 4? 




“ CkdudL 

■* Qkjiacxd 

tu&uaL 

M- 





F 




Mdttt*. 




7b 



It PAGE 8 
1 







286 

0 

0 

0 



C 

0 

0 

0 



E jos ^sniaaouet /*J Cthx^/rx&M'-n) 

£ aua&a/ , 

ff /ZJTU* 



4U64*dUt/ 



4/j & 




A,B,C,D,E 

^nJ^fxa2!c^ <^zc^u^C 
O/ml. 





7S 



AIR POLLUTION CONTROL OFFICER 



AIR POLLUTION STATE REGULATIONS 
AND INDUSTRIES 

FOUND TO BE IN VIOLATION 



80 



MET^O-APEX — 9/ 9/71 

PRINCIPLES O'- AIR POLLUTION CONTROL 



- AIR POLLUTION CONTROL OFFICER 



AIR POLLUTION STATE REGULATIONS 

AND INDUSTRIES FOUND TO BE IN VIOLATION 



IND PRCC. DAYS 
NO NO. IN 

vroL 






A 



GROSS EMISSION REGULATIONS^^ 
PCUNDS/HR ^ 

CO 



SO 2 



I 

I 



I 
I 

I PART.n au* tu NUX HC I PART. 

1 D I 

— STD. I ******** ******** ******** ******** ******** |******** 
* * 

I ******** ******** ******** ******** ******** | ******** 



AIR POLLUTION APEX COUNTY REGULATIONS 
AND INDUSTRIES FOUND TO BE IN VIOLATION 



I NO PROC. 
NO NO. 



6 1 

6 2 

6 3 



DAYS 

IN 

VIOL 



363 

363 

361 



I 
I 
I 
l 

STD. I 

*- 

I 
I 
I 
I 



PART. 

400.00 



GROSS EMISSION REGULATIONS 
PCUNDS/HR 
S02 CC 



50. OC 3000.00 



NOX 



500. # 00 



HC 



100.00 



I 

I 

I 

I 

I 



1713.29 1550.12 ******** ******** ******** 
6000.00 ******** ******** ******** ******** 
2000.00 ******** ******** ******** ******** 



PART. 



3.0000 



I 

1105.0000 
I 88.4957 
I 29.4986 



D 



AIR POLLUTION RECOMMENDATIONS TO STATE 
AND INDUSTRIES FOUND TO BE IN VIOLATION 



IND PRCC. 
NO NO. 



C4Y * * GROSS EMISSION REGULATIONS 

1 PCUNOS/HR 

VtOL I PART. SO 2 CO NOX HC 

I 

STD. I ******** ******** ******** ******** ******** 

T 



I 

I 

I PART. 

I 

f******** 

.4 




k 



'J 



R POLLUTION CONTROL OFFICER — 



CYCLE l f PAGE 
TEAM 1 



ATIONS^ 

NOX 



HC 



I 

I 

I 

I 



PART. 



MAXIMUM DAILY FINE 

PROCESS RATE REGULATIONS^ 
POUNDS/ 1000 LBS 

S02 CC NOX HC 



$ 250* 



I SMOKE 
I AND 
I ODOR 



'„*** ******** j******** ******** ******** ******** ******** J R . 2 $-* 
****** ♦**♦♦*♦♦ I******** ******** ******** ******** ******** l R _ 5 s _* 



MAXIMUM OAILY FINE 



$ BO* 



ATIONS 

NOX 



HC 



I PART. 



500 % 00 



I 



PROCESS RATE REGULATIONS 
POUNOS/IOOO LBS 
S02 CO NOX 



HC 






100*00 I 3*0000 0.1500 0.0100 5.0000 



I SMOKE 
I AND 
I ODOR 
I 

0*1000 I R-* s-* 
1 



IMw r 

^*U> yteft 

/U f& 



iudt&nt 



****** 

****** 

****** 



******** 

******** 

******** 



* f 
1105.0000 95.0000 ******** 17.5000 ******** I *-^$-* 

* , ******** ******** ******** ******** | R«* C_* 

I 29^^06 ******** ******** ******** ******** | R .* j_* 



R 



D 



0 

^lut/v O' 

Jf &&& 



‘TIONS 



NOX 



HC 



I 

I 

I 

I 



PART. 



PROCESS RATE REGULATIONS 
POUNDS/ 1000 LBS 
S02 CO NOX 



HC 



<***** ******** !******** 

— * 



I SMOKE 
I AND 
I ODOR 
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